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1.0INTRODUCTION AND DES CRIPTION OF THE WATE RSHED

Cottonwood Creelandits watershed &located within the Upper James Riveatershedndis a
tributary of the James RiveFhe watershed extends frdrmaMourein LaMoureCounty toFredonia
in Logan Couty, North Dakota. Theontributingwatershed is approximate#8square kilometers
(km?) or 160,009cresn sizeand the noncontributing subwatersheds are approximately 65,837
acres in sizeTable 1 summarizes the geographical, hydrological and physical charactenisilies
Figures 1 and 2shows the location aZottonwoodCreek and th€ottonwoodCreek vatershed.

Table 1. General Characteristics ofCottonwood Creek andthe Cottonwood Creek Watershed.

Legal Name CottonwoodCreek

Stream Classification Class Il

Major Drainage Basin James River Missouri River

Nearest Municipalities Lamoue, Edgeley, Jud

Assessment Unit IDs ND 10160003003-S_00

Counties Lamoure and Logan

Eco-Region Drift Plaing46i) andMissouri Coteay42a) level IV ecoregions

andNorthern& Northwesten Glaciated Plaingevel Il ecoregios
Contributing Watershed Area  160,009acres

River Miles 67.67miles
Tributaries Unnamed Tributaes
Outlet Lake LaMoureJames River

North Dakota
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Figure 1. General Location of theCottonwood Creek Watershedin North Dakota.
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1.1 Clean Water Act Section 303(d) Lishg Information

As part of the2010 Clean Water Act Section 303(d) Total Maximum Daily Load (TMDL) listing
process, the North Dakota Departmeiiealth (NDDoH) has identified Cottonwood Creek
within the CottonwoodCreek watershed as impair€thble 2) The NDDoH assessedish
waterbod asnot supportingfor the beneficial use of recreation. Tessessmens based on

fecal coliform bacteriaata collectedrom 19%-2009.

Table 2.Section 303(d) TMDL Listing Information for Assessment Unit
ND-10160003003-S_0Q

Assessment Unit ID ND 10160003003-S_00
Waterbody Description Cottonwood Ceek downstream to Lake LaMoure.
Size 67.67miles
Designated Uses Impaired Recreation
Use Support Fully supportingbut threatened
Impairment Fecal @liform Bacteria
TMDL Priority High
| ¥ b
w | .
s i N
| . )
b ‘
P ) — 303(d) Listed Water
5 > Cottonwood Creek
;\) E Contributing Subwatersheds
&
g

Figure 2. Section 303(d) Listed Segment N0160002003-S_00
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1.2 Topography

Approximately67 percent of the watershed lies within the Drift Pldewel 1V ecoregion46i)
of the Northern Glaciated Plaitevel Il ecoregion (46)while 33 percenbf thewatershed, the
headwaterdies within theMissouri Coteau level IV ecoregion (42a) of the Northwestern
Glaciated Plains level Il ecoregi@A2) (Figure3).

The Northern Glaciated Plains ecoregion is charaeteiy a flat to gently rolling landscape
composed of glacial drift. The subhumid conditions foster a grassland transitional between the
tall and shortgrass prairie. High concentrations of temporary and seasonal wetlands create
favorable conditions for duakesting and migration. Though the till soil is very fertile,

agricultural success is subject to annual climatic fluctuati©@nghe Drift Plains, the retreating
Wisconsinan glaciers left a subtle undulating topography and a thick mantle of gladal till.
greater proportion of temporary and seasonal wetlands are found on the drift plains than in the
coteau areas, where semipermanent wetlands are numerous. Because of the productive soil and
level topography, this ecoregion is almost entirely cultivateth miany wetlands drained or

simply tilled and planted. However, valuable waterfowl habitat still remains, concentrated in
state and federally sponsored duck production areas. The historic grassland on the Drift Plains
was a transitional mix of tallgrassdashortgrass prairie. The prairie grasses have been largely
replaced by fields of spring wheat, barley, sunflowers, and a{ld8&S, 2006).

The Northwestern Glaciated Plains ecoregion marks the westernmost extent of continental
glaciation. The moraindandscape has significant surface irregularity and high concentrations of
wetlands. The rise in elevation along the eastern boundary defines the beginning of the Great
Plains. Land use is transitional between the intensive dryland farming on Ecoredgionh46i

east and the predominance of cattle ranching and farming to the west on the Northwestern Great
Plains (43). The rolling hummocks of the Missouri Coteau enclose countless wetland depressions
or potholes. During its slow retreat, the Wisconsinan gtatialled on the Missouri escarpment

for thousands of years, melting slowly beneath a mantle of sediment to create the characteristic
pothole topography of the Coteau. The wetlands of the Missouri Coteau and the neighboring
prairie pothole regions are theajor waterfowl production areas in North America. Land use on

the coteau is a mixture of tilled agriculture in flatter areas and grazing land on steeper slopes
(USGS, 2006).

The dominant soil association in tBettonwoodCreek watershed SveaBarnedoams(Sw)
(44 perceny followed byBarnesSvea (BnB)31 percent) BarnesGardenaEckmanloams
(BgA) (12 percent)Renshawoam ReA) (5 percent), and LaPraideaMoure(Lm) (3 percent).

The Svea series consists of very deep, well or moderately \a@&ledrsoils that formed in
calcareous till and local alluvium from the till. These soils are on concave positions on till plains
and have slopes ranging from 0 to 25 per¢RRCS, 199). The Barnes series consists of very
deep, well drained, moderately moderately slowly permeable soils that formed in loamy till.
These soils are on till plains and moraines and have slopes ranging from 0 to 25 Ppkecent.
Renshaw series consists of very deep, somewhat excessively drained soils formed in loamy
sedimentand the underlying sand and gravel on outwash plains and terraces. Permeability is
moderate in the upper part and very rapid in the underlying material. Slopes range from 0 to 25
percent. TheLa PrairieLaMoure series are silty loam soils to silty clagro soils. Typically,

these soils inundated and found on flood plains. (NRCS 1999)
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Figure 3. Level Il Ecoregionsin the Cottonwood Creek Watershed

1.3Land Use/Land Cover

The dominant land use in ti@ottonwood Creekvatershed is row crop agriculturgccording to
the 200 National Agricultural Statistical Service land survey dqMASS, 2007, approximately
57.6percentbof thewatersheds cropland27.8percent in grasslafgasture/shrub/foresand
14.5 percent is in wetlandspen water. Less thdnpercent isleveloped space.

Croplanddata fromNASS for the years of 199%hd 2007 showsignificantchanges in cropping
practiceqTable 3. These changes are partiallgtdited by thehanges itommodity markets

and conservation programine NASSdata from 1997ndicated that th€ottonwoodCreek
watershed was dominated hynflowerand spring wheat/winter wheat. In 2007, due to increased
market prices, soybean acres were the most dominant with corn becoming the second most
dominantcrop.

1.4 Climate and Precipitation

The climate of the region varies significantly depending on the season. Precipitation data for the
climate station near LaMoure, ND (324937) from the period of 1948 through 2009 were obtained
from the High Plains Regional Climate Gen(HPRCC). Precipitation occurs mainly in the form

of rainfall with the majority occurring during the months of April through October (Figure 4).
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Table 3 Dominant Crop Types in theCottonwood Creek Watershed in1997and 2007
(NASS 1997 and NASS, 200.

Land Use/Land Cover 1997 2007

Acres | Percent| Acres | Percent
Corn 7,094 4.4 33400 20.9
Soybean 9,243 5.8 40,970 25.6
Sunflower 14,963 9.3 216 0.1
Barley 7,708 4.8 267 0.2
Spring Wheat/Winter Wheg 43,308 27.1| 11,721 7.3
Other Small Grains 7,833 4.9 29 <0.1
Dry Beans 5,561 3.5 325 0.2
Other Crop#Alfalfa 1,466 0.9 2,140 1.3
Fallow/Idle Cropland 20,427 12.8 2,987 2.0
Grassland/Pasture/Nekg 34,506 21.6| 44,481 27.8
Urban/Developed 1,901 1.2 239 0.1
Wetlands/OpeWater 5,999 3.7 23,234 14.5
Total 160,009) 100.0| 160,009  100.0

LA MOURE, WD (324937)
Period of Record * 7/ 171948 to 12/731/2009
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Figure 4. Average Monthly Precipitation atLaMoure, North Dakota.
1.5 Available Data

1.5.1 Fecal ColifornBacteriaData

Fecal coliform bacteriaamplegAppendix A)andstreamdischarge datéAppendix B)used for
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this report were collecteat onelocation, site 38027@&s part of the prproject assessment
(19951996)and throughout the implementation of a Section 319 Nonpoint Source Pollution
reduction project}997-2009) (Figure5). While the state of North Dakotes an E. coli bacteria
standard (see Section 2.0), no E. coli data are available for the TMDL listed reach.

Table 4provides a summary @honthlyfecal coliform geometric mean concentrations, the
percentage of samples exceeding 400 CFU/100méedon math and the recreational use

assessment by monffihe geometric mean fecal coliform bacteria concentration and the percent

of samples over 400 CFU/100ml was calculated for ezamhth (MaySeptemberysing those
samples collected durirgach month 19952009, Based on the data collected, site 380276
would be classified as fully supportiraut threatened for recreational uses.
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Figure 5. Locat|on of Sampllng S|te380276|n the Cottonwood CreekWatershed.

Table 4. Summary of Fecal Coliform Datafor Site 38276(19952009.

Percentage of
Geometric Mean Samples Recreational Use
Month N Concentration Exceeding 400 Assessment
(CFU/100mL) CFU/100mL
Fully Supporting but
0,
May 69 60 10% Threatened
June 55 193 350 Fully Supporting but
Threatened
Fully Supporting but
0,
July 42 170 38% Threatened
Fully Supporting but
0,
August 20 84 25% Threatened
Fully Supporting but
0,
September | 11 183 27% Threatened
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1.5.2 Hydraulic Discharges

Based on stream flow and stage measurements collected by the Lamoure County Soill
Conservation District from 1996 2009 at site 380276,discharge recordrasconstructed for
thelisted segmentAppendix B)

2.0 WATER QUALITY STANDARDS

The Clean Water Act requires that Total Maximum Daily Loads (TMDLS) be developed fmswat

on a stée's Section 303(d) i st . A TMDL is defined as fithe s
all ocations for point sources and | oad all oca
that the capacity of the waterbody to assimilate pollutant loadings esxceeded. The purpose of a

TMDL is to identify the pollutant load reductions or other actions that should be taken so that

impaired waters will be able to attain water quality standards. TMDLs are required to be developed
with seasonal variations dmust include a margin of safety that addresses the uncertainty in the
analysis. Separate TMDLs are required to address each pollutant or cause of impairment (i.e.,
nutrients fecal coliform bacterip

2.1 Narrative Water Quality Standards

The North Dakota Department of Health has set narrative water quality standards that apply to
all surface waters in the State. The narrative general water quality standards are listed below
(NDDoH, 2008).

All waters of the State shall be frlem substances attributable to municipal, industrial,
or other discharges or agricultural practices in concentrations or combinations that are
toxic or harmful to humans, animals, plants, or resident aquatic biota.

No discharge of pollutants, which alooein combination with other substances, shall:

1) Cause a public health hazard or injury to environmental resources;

2) Impair existing or reasonable beneficial uses of the receiving waters; or

3) Directly or indirectly cause concentrations of polhitato exceed applicable
standard®f the receiving waters.

In addition to the narrative standards, the NDDoH has set a biological goal for all surface waters
in the State. The goal states that ndAtohe bi o
t hat of sites or waterbodies determined by t
(NDDoH, 20@).

2.2 Numeric Water Quality Standards
CottonwoodCreek is a Class Ill stream which carries the following definition:
Class Il - The quality of tle waters in this class shall be suitable for agricultural and
industrial uses. Streams in this class generally have low average flows with prolonged
periods of no flow. During periods of no flow, they are of limited value for recreation and
fish and aquati biota. The quality of these waters must be maintained to protect secondary

contact recreation uses (e.g., wading), fish and aquatic biota, and wildlife uses.

Numeric criteria have been developed for Cldkstteams fobothfecal coliformand E. coli
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bacteria(Table5). Both bacteria standasdpplies only during the recreation segdday 1 to
September 30.

Table 5 North Dakota Fecal Coliformand E. coliBacteria Standards for Class Il

Streams.
Water Quality Standard
Parameter Geometric Meart M aximum?
Fecal Coliform Bacteria 200 CFu/100mL 400 CFU/100mL
E. coli Bacteria 126 CFU/100 mL 409 CFU/100 mL

. Expressed as a geometric mean of representative samples collected during any consedayiype30d.

2 No more than 10 percent of sampleflected during any consecutive-8@y period shall individually exceed the standard.

3.0 TMDL TARGET

A TMDL target is the value that is measured to judge the success of the TMDL &Nt
targets must be based date water gality standards, but can also include sipecific values when
no numeric criteria are specified in the standard. The following TMDL targ€dtonwoodCreek
is based on the dith Dakotawater quality standard fdecal coliform bacteria

3.1 Cottonwood Creek Fecal Coliform Bacteria TMDL Targets

CottonwoodCreek and its tributaries ahally supporting, but threatened for recreational
beneficial uses becauséfecal coliform bacteria counts exceeding the North Dakota water
gudity standard. The North Dakota water quality standard for fecal coliform bacteriaiday30
geometric mean of 200 CFU/1@8L during the recreation season which is from May 1 to
September 30. In addition, no more than 10 percent of the samples doNébia the 36day
period may exceed 400 CFU/160.. Therefore, the TMDL target for this report is the fecal
coliform bacteriastandard expressed as thed#y geometric meaof 200 CFU/100mL. While

the standard is intended to be expressed as thdayfeometric mean, the target is expressed
based on the 200 CFU/mL geometric mean stan@oressing the target in this way will
ensure the TMDL will result in both components of the standard being met and recreational uses
are restored.

Currently, the stte of North Dakota has both a fecal coliform bacteria standard and an E. coli
bacteria standard. During the current triennial water quality standards review period, the
Department will be eliminating the fecal coliform bacteria standard and will onkythavE. coli
standard for bacteria. This standards change is recommended by the US EPA as E. coli is

believe to be a better indicator of recreational use risk (i.e., incidence of gastrointestinal disease).

During this transition period to an E. coli gridacteria standard, the fecal coliform bacteria

target for this TMDL and the resulting load allocation is believe to be protective of the E. coli
standard as well. This conclusion is based on the assumption that the ratio of E. coli to fecal
coliform inthe environment is equal to or less that the ratio of the E. coli bacteria standard to the
fecal coliform bacteria standard, which is 63% (126:200). If the ratio of E. coli to fecal coliform
in the environment is greater than 63%, then it is unlikelyttieaturrent TMDL will result in
attainment of the E. coli standard. The department will assess attainment of the E. coli standard
through additional monitoring consistent wi

t
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use assessment methodology.
4.0 SIGNIFICANT SOURCES
4.1 Point SourcePollution Sources

Within the CottonwoodCreek watershed, theage no permitted municipal wastewater treatment
facilities. Berlin is the onlynunicipality located in the watershed and residents utilize septic
systems.

There arel0 (sevenmediumand three largegpermittedConcentrated Animal Feeding
Operations/Animal Feeding Operatio®@®AFOs/AFO3 in the watershedHowever, they are
zero discharge facilities and are not deemed a signifpzant sourceof fecal coliform bacteria
loadings toCottonwoodCreek

4.2 Nonpoint SourcePollution Sources

The data collected during theke LaMourewater quality assessmemMDDoH, 2004) and
subsequentottonwood Creek watershed implementagooject indicate that thprimary
nonpoint soues for fecal coliform bacteria the Cottonwood Creekvatershed are as follows:

Runoff of manure from cropland and pastang;

Runoff of manure fronunpermitted animal feeding areas;

Direct deposit of manure intBottonwoodCreekby grazinglivestock and
Background levels associated with wildlife

Animal feeding areas within tieéottonwoodCreek watershed were identified as part of data
collection effort for thed_ake LaMoure water qualitgssessment proje(@995. The identifed
animal feeding areas contained almostiesively beef or dairy cattle

Septic system failure might contribute to the fecal coliform bacteria in the water quality samples.
Failures can occur for several reasons, although the most common reagmojgm

maintenance (e.g. age, inadequate pumping). Other reasons for failure include improper
installation, location, and choice of system. Harmful household chemicals can also cause failure
by killing the bacteria that digest the waste. While the nurobgystems that are not

functioning properly is unknown, it is estimated that 28 percent of the systems in North Dakota
are failing (USEPA, 2002).

5.0 TECHNICAL ANALYSIS

In TMDL development, the goal is to define the linkage betwthie water quality target and the

identified source or soues of the pollutant (i.decal coliform bacteria) to determine the load

reduction needed to meet the target. To determine the-aadsdfect relationship between the

water qualitytargetandhe | denti fi ed source, the Al oad dur
loading capacity or TMDL is #namount of pollutant (e.fecal coliform bacteria) a waterbody can

receive and still meet and maintain water quality standards and beneficialbse®llowing

technical analysis addresses the fecal coliform load allocation and the load allocation reductions
necessary to achieve the water quality standards fargeical coliform bacteriaf 200 CFU/100

mL plus a margin of safety.
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45.1 Mean Daily Stream Flows

Mean daily flows for the period December 31, 48%ough December 31, 2009 used in the
development of the flow duration curves and load duration curves for site 380276 (above Lake
LaMoure), were developed from stage and flow measurenaken by the LaMoure County

Soil Conservatn District (Appendix B).

In southcentral North Dakota, rain events aaiable occurring during the months of April
throughOctober Rain events can be sporadic and heavy or light, occurring over a gtaiibial

or over several day®recipitation events of large magnitude, occurring at a faster rate than
absorption, contribute to high runoff events. These events are represented by runoff in the high
flow regime. Themoist condition and dry conditidfow regimes arerepresented by runoff that
contributes to the stream over a longer duration. The low flow regime is characteristic of
drought or precipitation events of small magnitude and do not contribute to runoff.

5.2 Flow Duration Curve Analysis

Theflow duration curve serves as the foundation for the load duration curve used in the TMDL.
Flow duration curve analysis looks at the cumulative frequency of historic flow data over a
specified time period. A flow duration curve relates flow (expresseteas daily discharge) to

the percent of time those mean daily flow values have been met or exceeded. The use of
fipercent of timeexceeded (i . e. , duration) provides a uni i
percent, thus accounting for the full range ofamdlowsfor the period of recordLow flows

are exceeded most of the time, while flood flows are exceeded infrequently (USEPA, 2007).

A basic flow duration curve runs from high to low (0 to 100 percent) along-#xé&sxvith the
corresponding flow valuen the yaxis (Figureb). Using this approach, flow duration intervals

are expressed as a percentage, with zero corresponding to the highest flows in the record (i.e.,
flood conditions) and 100 to the lowest flows in the record (i.e., drought). Therafo

depicted in Figuré®, a flow duration interval dforty-three(43) percent, assiated with a stream
flow of 7.4 cfs, implies thatt3 percent of all observed mean daily discharge values equal or
exceed/.4cfs.

Once the flow duration curve is dewgpkd for the stream site, flow duration intervals can be
defined which can be used as a general indicator of hydrologic condition (i.e., wet vs dry
conditions and to what degree). These intervals (or zones) provide additional insight about
conditions angbatterns associated with the impairment (fecal coliform bacteria in this case)
(USEPA, 2007). As depicted in Figuethe flow duration curve was divided irflaur zones,
one representing high flows-@percent), another for rned condition flows(5-43 percent)one

for dry condition flows (432 percent), rad one for low flows (B8-94 percent). Based on the
flow duration curve analysis, no flow occurrgd percent of the timed@-100 percent). These
flow intervals were defined by examining the ranflaws for the site for the period of record
and then by looking for natural breaks in the flow record based on the flow duration curve plot
(Figure6). A secondary factor in determining the flow intervals used in the analysis is the
number of fecal cdlorm bacteriaobservations available for each flow intervibr purposes of
this TMDL the high flow regimevasdefined as flowshat exceeded 105 cfs, moist condition
regime were between 6105 cfs, dry condition flows were 062 cfs, and low flows we
defined as those between 0 an8ld¥s. Based on the flow duration curve analysis, no flow
occurredo percent of the time at si80276
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Figure 6. Flow Duration Curve for Cottonwood Creek Site 3®276(above Lake LaMoure).
5.3 Load Duration Curve Analysis

An important factor in determining NPS pollution loads is variability in stream flows and loads
associateavith high andmoderate tdow flow. To better correlate the relationship between the
pollutant of concern and hydrology of tBection303(d) TMDL listed segment, a load duration
curve was developed f@ottonwoodCreek. The load duration curve was derived usingtiue
water quality standard @00 CFU/100mL and theflows generated as described in Section 5.1
and 5.2

Observed irstreamtotal fecal coliform bacteria concentrations from monitoring 388276
from 19952009 (Appendix A)were converted to pollutant loads by multiplyiiogal fecal
coliform bacteria concentrations by timean dailyflow and a conversion factor. These loads
plotted against the percent exceeded of the flow on the day of sample collection Tkigure
Points plotted above the 200 CFU/1Q target curve exceed tA@MDL target Points plotted
below the curve are meeting tivater qualitytarget of 200 CFUQO mL.

For each flow interval or zona regression relationship was developed between the samples
which occur above the TMDL target (200 CFU/100 mL) curve and the corresponding percent
exceeded flow. The load duration curve for sit®Z&depicting tle regression relationship for
each flow interval is provided in Figure

The regression line for each flow interval was then used with the midpoint of the percent
exceeded flow for that interval to calculate the existing total fecal coliform bacadddr that

flow interval. For example, in the example provided in Figyreae regression relationship
between observed fecal coliform bacteria loading and percent exceeded flow for the high flow
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interval (G5 percent) is:

Fecal coliform load (expressas 10 CFUs/day) = antilogintercept + (Slope*Percent Exceeded
Flow))

Where the midpoint of thieigh flow interval from O to 5 percent is ZPercent, the existing

fecal coliform load is:

Fecal coliform load (10CFUs/day) = antilogq.80+ (-15.31*0.0251))

= 258,883x 10’ CFUs/day

The midpoint for thénigh flow interval is also used testimate the TMDL target loath the
case of the previous example, the TMDL target load for the midpoih&bpercent exceeded
flow derived from the 200 CFU/100L TMDL target curve i86,219x 10’ CFU/day (Figurey).

Load (10°CFU/Day
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Figure 7. Load Duration Curve for Cottonwood Creek Site380276 (above Lake LaMourg.

5.4 Loading Sources

The load reductionseeded fothe Cottonwood Creek fecal coliform bacteria TMBdn be

generally allotted to nonpoint sources. Based on the data available, the general focus of BMPs

and load reductions for the listed segments should bmpearmittedcanimal feeding areas and
critical pastureareasadjacent to oin close proximity taCottonwoodCreek.

Significant sources of fecal coliforbacteridoading were defined as nonpoint source pollution
originating from livestockOne of the moremportant concerns regarding mpaint sourcess

variability in stream flows. Variable stream flows often cause different source areas and loading

mechanisms to dominate (Cleland, 200BMDLs were developed fdour flow regimes (i.e.,
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high, moist conditions, dry conditions, and lof@) CottonwoodCreek.

By relating runoff characteristics to each flow regime one can infer which sources are most
likely to contribute to fecal coliforrbacteridoading. Animals grazing in the riparian area
contribute fecal coliform bacteria by depositing manure witdnas an immediate impact on

water quality. Due to the close proximity of manure to the stream or by direct deposition in the
stream, riparian grazing impacts water quality at highist and dry condition, andw flows
(Table6). In contrast, intemge grazing of livestock in the upland and not in the riparian area
has a high potential to impact water quality at high flows and mediyadnatmoist condition

flows (Table6). Exclusion of livestock from the ripariamea eliminates the potentialdifect
manure deposit anthereforgis considered to be of high importance at all flows. However,
intensive grazing in the upland creates the potential for manure accumulation and availability for
runoff at high flows and a high potential for fecal tmin bacteria contamination.

Table 6. Nonpoint Sources of Pollution andTheir Potential to Pollute at a Given Flow

Regime
Flow Regime
Nonpoint Sources . .

High Moist Dry Low

Flow Conditions | Conditions| Flow
Riparian Area Grazing (Livestock) H H H H
Animal Feeding Operations H M L L
Manure Application to Crop and Range Land H M L L
Intensive Upland Grazing (Livestock) H M L L

Note: Potential importance of nonpoint source area to contribute fecal coliform bacteria |
under a given flow regime (H: Hig M: Medium; L: Low)

6.0 MARGIN OF SAFETY AND SEASONALITY
6.1 Margin of Safety

Section 303(d) of the Clean Water Act and th
regul ations require t ha tvelsindcédgaty o atkaih ant maintaia e s t
the applicable narrative and numerical water quality standards with seasonal variations and a
margin of safety which takes into account any lack of knowledge concerning the relationship
between effluent limitatonsamiat er qual i ty. o The margin of
incorporated into conservative assumptions used to develop the TMDL (implicit) or added as a
separate component of the TMDL (explicit).

To account for the uncertainty associated with known soarmeshe load reductions necessary

to reach the TMDL target of 200 CFU/100 mL, a 10 percent explicit margin of safety was used
for this TMDL. The MOS was calculated as 10 percent of the TMDL. In other words 10 percent
of the TMDL is set aside from thedd allocation as a MOS. The 10 percent MOS was derived

by taking the difference between the points on the load duration curve using the 200 CFU/100
mL standard and the curve using the 180 CFU/100 mL.
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6.2 Seasonality

Section 303(d)(1)(C) of the Clean Water Act and associated regulations require that a TMDL be
established with seasonal variations. TaottonwoodCreek TMDL addresses seasonality

because the flow duration curve was developed Usungeen (14)yeas offlow data

encompassing twelve months of the year. Additionally, the water quality standard is seasonally
based on the recreation season from May 1 to September 30 and controls will be designed to
reduce coliform loads during the seasons coveretidgtandard.

7.0TMDL

Table 7provides an outline of the critical elemefds the Cottonwood Creekecal coliform bacteria

TMDL. TheTMDL for Cottonwood Creekwaterbog ND-1016003-003-S_0Q is presented in

Table 8 TheTMDL summary provides an estate of the existing daily load, an estimate of the

average daily loads necessary to meet water quality target (i.e. TMDL load). This TMDL load
includes a load allocation from knowoenpointsources and a 10 percent margin of safety. It should

be notedhat the TMDL loads, load allocations, and the MOS are estimated based on available data
and reasonable assumptions and are to be used as a guide for implementation. The actual reduction
needed to meet the applicable water quality standards may be diidbeer depending on the

results of future monitoring.

Table 7 TMDL Summary for Cottonwood Creek .

Category Description Explanation
Beneficial Use Impaired | Recreation Contact Recreation.¢. swimming,
fishing)
Pollutant Fecal Coliform Bacteria | See Section 2.1
TMDL Target 200 CFU/100mL Based on North Dakota water quality
standards
WLA Point Source There are no contributing point
Contributions sources in the watershed.
LA Nonpoint Sarce Loads are a result of nonpoint sourc
Contributions (i.e., rangeland, pasture land, etc.)
Margin of Safety (MOS) | Explicit 10 percent

The TMDL can be described by the following equatioMDL = LC = WLA + LA + MOS where:

LC = loading capacity, othe greatest loading a waterbody can receive without violating water
quality standards;

WLA = wasteload allocation, or the portion of the TMDL allocated to existing or future point
sources;

LA = load allocation, or the portion of the TMDU@dated to existing or future nonpoint
sourcesand

MOS = margin of safety, or an accounting of uncertainty about the relationship between pollutant
loads and receiving water quality. The margin of safety can be provided implicitly
through analyticahssumptions or explicitly by reserving a portion of loading capacity.
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Table 8. Fecal Coliform Bacteria TMDL (10" CFU/day) for the Cottonwood Creek Waterbody
ND 10160003003S 0OOasrepresented by Site 38276

Flow Regime
High Flow Col\rfgiltsict)ns Con[c):iri%ilons SO (1
Existing Load 258,883 28,699 2,492 271
TMDL 86,219 8,410 781 169
WLA 0 0 0 0
LA 77,597 7,569 703 152
MOS 8,622 841 78 17

8.0ALLOCATION

There are no known point sources impacting the watershed. Therefore the entire fatalifeoa

load for this TMDL was allocated twonpointsources in the watershethe entirenorpoint source

load is allocated as a single load because there is not enough detailed source data to allocate the loac
to individual usege.g., animal feeding, septic systems, riparian grazing, upland grazing). To achieve
the TMDL targets identified in the report will require the wide spread support and voluntary
participation of landowners and residents in the watershed. The TMDL desirithes reporis a
plan to improve water quality by implementing best management practices througdgotaiory
approaches. fABest management practiceso
determined to be a reasonable and cost effeatigans for a land owner to maenpointsource
poll ution contr ol ).nThieTMBL phan i puiSdetRas a re@droehdation for
what needs to be accomplished for Cottonwood Creek and associated watersheds to restore and
maintain its reaational uses. Water quality monitoring should continue in order to measure BMP
effectiveness and determine through adaptive management if loading allocation recommendations
need to be adjusted.

( BMPs

Non-point source pollution is the sole contributor to etedaotal fecal coliform bacteria levels in
the CottonwoodCreekwatershedThe fecal coliform samples and load duration curve analysis of
theimpaired reacidentified the high, moist condition, dry condition and low fl@gimes as the
time of fecal caform bacteriaexceedences of the 200 CFU/100 mL target. To reduce NPS
pollution for these fow regimes, specific BMPs are described in Section 8.1 that will mitigate the
effects of total fecal coliforrbacteridoading to the impaired reach.

Table 9. Management Practices and Flow Remes Affected bythe Implementation of BMPs.

Flow Regime and Expected Reduction
Management Practice High Flow- Moderate Low Flow-
70% Flow-80% 74%
Livestock Exclusion From Riparian Are X X X
Water Well and Tank Developme X X X
Prescribed Grazing X X X
Waste Management System X X
Vegetative Filter Strip X
Septic System Repair X X
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Controllingnonpointsources is a difficult undertaking requiring extensive financial and technical
support. Povided that technical and financial assistance is available to stakeholders, these BMPs
have the potential to significantly reduce fecal coliform loading t€CtittonwoodCreek. The

following describe in detail those BMPs that will reduce fecal colifbatteria levels in the
CottonwoodCreek.

8.1 Livestock Management Recommendations

Livestock management BMPs are designed to promote healthy water quality and riparian areas
through management of livestock and associated grazidg leecal matter from livestock and
erosion from poorly managed grazing land and riparian areas can be a significant source of
loading to surface water. Precipitation, plant cover, number of animals, and soils are factors that
affect the amount of bactardelivered to a waterbody as a result of livestock. These specific
BMPs are known to reduce NPS pollution from livestock.

Livestock exclusion from riparian areaghis practice is established to remove livestock from
grazing riparian areas and watgyiin the stream. Livestock exclusion is accomplished through
fencing. A reduction in stream bank erosion can be expected by minimizing or eliminating hoof
trampling. A stable stream bank will support vegetation that will hold banks in place and serve a
secondary function as a filter frononpointsource runoff. Added vegetation will create aquatic
habitat and shading for macroinvertebrates and fish. Direct deposit of fecal matter into the
stream and stream banks will be eliminated as a result ofdokesxclusion by fencing.

Water well and tank developmerfencing animals from stream access requires an alternative
water source, installing water wells and tanks satisfies this need. Installing water tanks provides
a quality water source and keepsmals from wading and defecating in streams. This will

reduce the probability of pathogenic infections to livestock and the environment.

Prescribed grazinfy This practice provides increasgmbund cover and ground stability by

rotating livestock throghout multiple fields. Grazing with a specified rotation minimizes
overgrazing and resulting erosion. The Natural Resources Conservation Service (NRCS)
recommends grazing systems to improve and maintain water quality and quantity. Duration,
intensity,frequency, and season of grazing can be managed to enhance vegetation cover and
litter, resulting in reduced runoff, improved infiltration, increased quantity of soil water for plant
growth, and better manure distribution and increased rate of decompa®tiRCS, 1998).

In a study by Tiedemann et al. @), as presented by USEPA, (1993), the effects of four
grazing strategies on bacteria levels in thirteen watersheds in Oregon were studied during the
summer of 1984. Results of the study show thamniltvestock are managed at a stocking rate

of 19 acres per animal unit month with water developments and fencing, bacteria levels were
reduced significantly.

Waste management systemaste management systems can be effective in controlling up to 90
perent of the loading originating from confined animal feeding areas. A waste management
system is made up of various components designed to control NPS pollution from concentrated
animal feeding operations (CAFOs) and animal feeding operations (AFOs)timjwdean
wateraround the feeding area and detainditty water from the feeding area in a pond are

typical practices of a waste management system. Manure handling and application procedures
are also integral to the waste management system. Theapliof manure is designed to be
adaptive to environmental, soil, and plant conditions to minimize the probability of
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contamination of surface water.
9.0 PUBLIC PARTICIPATION

To satisfy the public participation requiremief this TMDL, a hard copy of the TMDL for
CottonwoodCreek and request for commevdsmailed to participating agencies, partners, and to
those requesting a copy. Those included in the hard copy maiirey

LoganCounty Soil Conservation District;
LaMoure County Soil Conservation District;
LoganCounty Water Resource Board
LaMoure County Water Resource Board;
US EPA- Region VIII; and
USDA-NRCS(State Officé.

In addition to the mailed copies, the TMDL fGottonwoodCreekwasposted on the North &kota
Department of Health, Division of Water Quality web site at

http://www.ndhealth.gov/IWQ/SW/Z2 _TMDL/TMDLs_Under_PublicComment/B_Under_Public_C
ommenthtm. A 30 day public notice soliciting comment and participati@saso published in the
following newspapers:

e LaMoure Chronicleand
e Napoleon Homestead

Comments were only received from US EPA Region 8, which were provided as part of their normal
pubic notice review (Appendik) . The NDDoHO6s response to these
AppendixF.

10.0 MONITORING STRATEGY

As stated previouslyt should be noted that the TMDL loads, load allocations, and the MOS are
estimated bBsed on available data and reasonable assumptions and are to be used as a guide for
implementation. The actual reduction needed to meet the applicable water quality standards may
be higher or lower depending dretresults of future monitoring

To insurethat the best management practices (BMPs) and technical assistaneer@hat
implemented as part of the Section &tonwoodCreek Watershed Restoration Project are
successful in reducing fecal coliform bacteaa well as E. colbadings to levelsnecessary to
meet water quality standargeescribed in this TMDL, water quality monitoring is being
conducted in accordance with an approved QuAlssurance Project PlaNDDoH 2003).

Specifically, monitoring has been conducted for all variables teatuarently causing
impairments to the beneficial uses of the waterbody. These include, but are not limited to fecal
coliform and E. coli bacteria.

11.0TMDL IMPLEMENTATION STRATEGY
In response to th€ottonwoodCreek Watershed Assessmedatal sponsorsuccessfully applied

for and received Section 319 funding for ettonwoodCreek Watershed Restorati€roject.
Beginning in 1997local sponsors provatitechnical assistance and implenezt8MPs designed
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to reduce fecatoliform bacteria loadings artd help restore the beneficial uses of @wtonwood
Creek(i.e., recreation) Waterquality datacontinues to beollected to monitor and track the
effects of BMP implementation as well as to judge overall success of the pnajedticing fecal
coliform bacteria loadings. A QAPP (NDDoH, Z)0vas developed as part of this watershed
restoration project that detadthe how, when and where monitoring will be conducted to gather
the data needed to document success in meeting tibd Tidplementation goal(s). As the data
are gathered and analyzed, watershed restoration taskadapted, if necessary, to place BMPs
where they will have the greatest benefit to water quality and in meeting the TMDL goal(s).

Also, as part of the impleemtation plan for this TMDLit is recommenddthat the permitted

point sources (i.eseven medium and 3 largé-0s) in the watershed be inspected to ensure that
they are being operated in compliance with their permit conditions, and to verify that tieeg @& t
significant fecal colifornbacteriasources.Currently, #l permitted CAFOs (greater than or equal
to 1000 animal units) are inspected annually by the NDDoH. Perraitial and mediunrAFOs
(<1000 animal units) in th€ottonwoodCreek watershed anespected on an as needed basis.
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Appendix A
Fecal Coliform Bacteria Data Collected
at Site 380276



380276Cottonwood Creek above Lake LaMoure (Inlet Site)

Fecal Coliform Bacteria Samples Per Month of Recreational Season

May June July August September
Date Result Date Result Date Result Date Result Date Result
5/2/1995 5 6/1/1995 5 7/30/1998 10 8/16/2000 10 9/2/2002 10
5/16/1995 5 6/2/2009 5 7/30/2001 10 8/11/2003 10 9/9/2004 70
5/3/1995 10 6/7/2006 10 7/25/2002 10 8/12/2008 10 9/6/2005 90
5/24/1995 10 6/21/2006 20 7/14/2003 10 8/7/2001 20 9/14/2009 90
5/12/1997 10 6/9/2008 20 7/12/2006 10 8/22/2005 20 9/20/2005 130
5/14/1997 10 6/5/2000 30 7/19/2005 20 8/16/2001 30 9/2/1997 240
5/27/1997 10 6/5/2001 30 7/5/2006 30 8/1/2007 30 9/30/2009 310
5/3/1999 10 6/26/2001 30 7126/1995 40 8/31/2009 30 9/22/1999 350
5/24/2001 10 6/18/2008 40 7/7/2008 50 8/1/2007 40 9/15/1999 630
5/31/2001 10 6/30/2008 40 7/13/1995 70 8/29/2007 40 9/29/1999 640
5/8/2002 10 6/9/1997 50 7/18/2007 70 8/18/2008 40 9/8/1999 1000
5/3/2005 10 6/14/2006 50 7/15/2009 70 8/3/2009 100
5/17/2005 10 6/25/1997 90 7/28/1999 80 8/25/1999 190
5/17/2006 10 6/2/1999 90 7/16/2001 80 8/24/2004 200
5/24/2006 10 6/8/2009 90 7/6/2009 100 8/10/2004 300
5/2/2007 10 6/2/2008 100 7/3/2001 110 8/15/2007 400
5/5/2008 10 6/3/1997 110 7/11/2007 110 8/4/2008 560
5/5/2009 10 6/21/2001 120 7/12/2005 120 8/19/1997 1100
5/22/2001 20 6/28/2001 120 7/21/1999 130 8/4/2008 1100
5/20/2008 20 6/10/1998 130 7/9/1997 150 8/17/2009 1600
5/19/1997 30 6/25/2008 130 7/6/2004 170
5/10/2001 30 6/30/2003 150 7/25/2000 180
5/12/2008 30 6/21/2005 190 7/5/2005 210
5/18/2009 30 6/3/1998 200 7/20/2009 260
5/6/1998 40 6/13/2007 210 7/17/2000 280
5/27/1998 40 6/14/1999 220 7/28/2009 330
5/10/2006 40 6/19/2001 240 7/21/2008 400
5/13/1998 50 6/15/2004 240 7/15/1997 430
5/8/2000 50 6/28/2006 240 7/28/2008 430
5/22/2000 50 6/3/1998 260 7/21/2008 530
5/15/2002 50 6/9/1999 270 7127/2004 580
5/11/2009 50 6/8/2004 340 7/10/2000 610
5/1/2000 60 6/30/2009 350 7/10/2002 680
5/3/2006 60 6/28/2005 360 7/20/2004 680
5/31/2006 60 6/20/2007 380 7/14/1997 730
5/27/2008 60 6/14/2001 390 7/2/2007 900
5/15/2000 70 6/2/2003 420 7/8/1998 1000
5/14/2001 70 6/11/2001 450 7/15/1998 1400
5/11/2004 70 6/23/2003 500 7/1/1998 1600
5/26/2009 70 6/9/2003 530 7122/1998 1600
5/17/1999 90 6/24/2009 530 7/25/2007 1600
5/21/2003 90 6/1/2004 570 7/15/2008 1600
5/28/2003 90 6/24/1998 600
5/7/1997 100 6/7/2001 620
5/24/1999 100 6/21/2000 630
5/5/1999 110 6/21/2004 660



5/19/1999 120 6/26/2007 850

5/1/2001 120 6/7/1999 920
5/8/2003 160 6/14/2005 1000
5/15/2007 160 6/21/1995 1100
5/22/2007 180 6/7/2005 1100
5/5/1997 210 6/17/1998 1600
5/20/1998 220 6/27/1998 1600
5/8/2001 220 6/30/1999 1600
5/17/2001 240 6/28/2000 1600
5/31/2000 250
5/24/2005 250
5/19/2003 290
5/18/2004 290
5/4/2004 300
5/5/2003 330
5/26/1999 380
5/27/1998 430
5/12/1999 440
5/11/1995 500
5/12/2003 600
5/23/2002 620
5/8/2007 770

5/10/1999 1600

% > 400 10% 35% 38% 25% 27%



Appendix B
Stream Discharge Measurementfor Site 380276



Discharge Q
Date Q
12/31/94 0.00
01/01/95 0.00
01/02/95 0.00
01/03/95 0.00
01/04/95 0.00
01/05/95 0.00
01/06/95 0.00
01/07/95 0.00
01/08/95 0.00
01/09/95 0.00
01/10/95 0.00
01/11/95 0.00
01/12/95 0.00
01/13/95 0.00
01/14/95 0.00
01/15/95 0.00
01/16/95 0.00
01/17/95 0.00
01/18/95 0.00
01/19/95 0.00
01/20/95 0.00
01/21/95 0.00
01/22/95 0.00
01/23/95 0.00
01/24/95 0.00
01/25/95 0.00
01/26/95 0.00
01/27/95 0.00
01/28/95 0.00
01/29/95 0.00
01/30/95 0.00
01/31/95 0.00
02/01/95 0.00
02/02/95 0.00
02/03/95 0.00
02/04/95 0.00
02/05/95 0.00
02/06/95 0.00
02/07/95 0.00
02/08/95 0.00
02/09/95 0.00
02/10/95 0.00
02/11/95 0.00

02/12/95

0.00

02/13/95
02/14/95
02/15/95
02/16/95
02/17/95
02/18/95
02/19/95
02/20/95
02/21/95
02/22/95
02/23/95
02/24/95
02/25/95
02/26/95
02/27/95
02/28/95
03/01/95
03/02/95
03/03/95
03/04/95
03/05/95
03/06/95
03/07/95
03/08/95
03/09/95
03/10/95
03/11/95
03/12/95
03/13/95
03/14/95
03/15/95
03/16/95
03/17/95
03/18/95
03/19/95
03/20/95
03/21/95
03/22/95
03/23/95
03/24/95
03/25/95
03/26/95
03/27/95
03/28/95
03/29/95
03/30/95
03/31/95
04/01/95

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.05
0.10
0.15
0.30
0.70
1.30
2.50
5.00
10.00
25.00
50.00
100.00
200.00
302.06
163.58
120.40
84.20
101.43
101.43
101.43
101.43
163.58
120.40
101.43
334.99
274.36
244.05
213.74
101.43
54.98
54.98
42.99
206.33

04/02/95
04/03/95
04/04/95
04/05/95
04/06/95
04/07/95
04/08/95
04/09/95
04/10/95
04/11/95
04/12/95
04/13/95
04/14/95
04/15/95
04/16/95
04/17/95
04/18/95
04/19/95
04/20/95
04/21/95
04/22/95
04/23/95
04/24/95
04/25/95
04/26/95
04/27/95
04/28/95
04/29/95
04/30/95
05/01/95
05/02/95
05/03/95
05/04/95
05/05/95
05/06/95
05/07/95
05/08/95
05/09/95
05/10/95
05/11/95
05/12/95
05/13/95
05/14/95
05/15/95
05/16/95
05/17/95
05/18/95
05/19/95

288.00
369.67
270.87
68.72
32.74
27.74
22.74
17.74
12.47
68.72
32.74
54.98
7.90
8.55
9.20
9.20
180.34
180.34
143.28
94.33
75.30
75.30
56.28
29.13
22.03
9.72
9.00
8.50
8.20
8.08
10.16
8.31
36.63
32.00
27.00
22.00
17.81
23.15
20.34
220.62
196.00
166.00
136.00
106.09
92.60
84.20
80.97
75.00



05/20/95
05/21/95
05/22/95
05/23/95
05/24/95
05/25/95
05/26/95
05/27/95
05/28/95
05/29/95
05/30/95
05/31/95
06/01/95
06/02/95
06/03/95
06/04/95
06/05/95
06/06/95
06/07/95
06/08/95
06/09/95
06/10/95
06/11/95
06/12/95
06/13/95
06/14/95
06/15/95
06/16/95
06/17/95
06/18/95
06/19/95
06/20/95
06/21/95
06/22/95
06/23/95
06/24/95
06/25/95
06/26/95
06/27/95
06/28/95
06/29/95
06/30/95
07/01/95
07/02/95
07/03/95
07/04/95
07/05/95
07/06/95

67.00
60.00
52.44
24.24
17.48
11.68
9.72
9.72
9.72
9.72
9.72
8.22
7.58
7.60
7.50
7.40
8.16
13.33
11.68
7.68
7.56
7.50
7.55
7.57
7.58
7.72
7.80
7.90
7.90
7.90
7.90
8.16
9.87
10.47
11.51
11.55
11.60
11.70
11.89
13.58
15.03
19.04
19.04
19.04
19.04
16.00
13.58
13.58

07/07/95
07/08/95
07/09/95
07/10/95
07/11/95
07/12/95
07/13/95
07/14/95
07/15/95
07/16/95
07/17/95
07/18/95
07/19/95
07/20/95

07/21/95
07/22/95
07/23/95
07/24/95
07/25/95
07/26/95
07/27/95
07/28/95
07/29/95
07/30/95
07/31/95
08/01/95
08/02/95
08/03/95
08/04/95
08/05/95
08/06/95
08/07/95
08/08/95
08/09/95
08/10/95
08/11/95
08/12/95
08/13/95
08/14/95
08/15/95
08/16/95
08/17/95
08/18/95
08/19/95
08/20/95
08/21/95
08/22/95
08/23/95
08/24/95
08/25/95
08/26/95
08/27/95
08/28/95
08/29/95

10.80
11.50
13.00
14.05
14.05
13.58

7.58

9.20
20.00
32.00
52.44
24.24

7.56

7.56

8.02
8.00
8.00
8.16
10.16
13.58
13.58
19.04
19.04
19.04
19.04
35.19
30.00
35.00
20.00
15.00
14.80
14.53
19.04
19.04
12.70
7.90
8.20
8.70
9.20
8.67
8.67
8.67
8.67
8.67
8.67
8.67
8.67
9.87
8.67
8.67
8.67
8.67
8.67
7.68

08/30/95
08/31/95
09/01/95
09/02/95
09/03/95
09/04/95
09/05/95
09/06/95
09/07/95
09/08/95
09/09/95
09/10/95
09/11/95
09/12/95
09/13/95
09/14/95
09/15/95
09/16/95
09/17/95
09/18/95
09/19/95
09/20/95
09/21/95
09/22/95
09/23/95
09/24/95
09/25/95
09/26/95
09/27/95
09/28/95
09/29/95
09/30/95
10/01/95
10/02/95
10/03/95
10/04/95
10/05/95
10/06/95
10/07/95
10/08/95
10/09/95
10/10/95
10/11/95
10/12/95
10/13/95
10/14/95
10/15/95
10/16/95
10/17/95
10/18/95
10/19/95
10/20/95
10/21/95
10/22/95
10/23/95
10/24/95

7.57
8.16
11.68
19.00
27.00
35.00
42.99
42.99
42.99
42.99
120.00
240.00
369.67
444.25
484.16
406.09
187.79
170.00
155.00
141.12
101.43
84.20
101.43
84.20
95.00
105.00
120.40
163.58
101.43
101.43
141.12
369.67
336.00
303.00
270.87
213.74
163.58
120.40
115.00
110.00
105.00
101.43
101.43
84.20
54.98
54.98
54.98
54.98
54.98
42.99
54.98
54.98
90.00
130.00
187.79
369.67



10/25/95
10/26/95
10/27/95
10/28/95
10/29/95
10/30/95
10/31/95
11/01/95
11/02/95
11/03/95
11/04/95
11/05/95
11/06/95
11/07/95
11/08/95
11/09/95
11/10/95
11/11/95
11/12/95
11/13/95
11/14/95
11/15/95
11/16/95
11/17/95
11/18/95
11/19/95
11/20/95
11/21/95
11/22/95
11/23/95
11/24/95
11/25/95
11/26/95
11/27/95
11/28/95
11/29/95
11/30/95
12/01/95
12/02/95
12/03/95
12/04/95
12/05/95
12/06/95
12/07/95
12/08/95
12/09/95
12/10/95
12/11/95
12/12/95
12/13/95
12/14/95
12/15/95
12/16/95
12/17/95
12/18/95
12/19/95

302.06
270.87
241.43
230.00
220.00
213.74
101.43
68.72
68.72
68.72
68.72
68.72
68.72
60.00
50.00
42.99
40.00
35.00
30.00
24.24
40.00
54.98
52.00
50.00
48.00
45.00
42.99
40.00
35.00
30.00
25.00
20.00
15.00
10.00
8.00
7.00
6.00
5.90
5.80
5.70
5.60
5.50
5.40
5.30
5.20
5.10
5.00
4.90
4.80
4.70
4.60
4.50
4.40
4.30
4.20
4.10

12/20/95
12/21/95
12/22/95
12/23/95
12/24/95
12/25/95
12/26/95
12/27/95
12/28/95
12/29/95
12/30/95
12/31/95
01/01/97
01/02/97
01/03/97
01/04/97
01/05/97
01/06/97
01/07/97
01/08/97
01/09/97
01/10/97
01/11/97
01/12/97
01/13/97
01/14/97
01/15/97
01/16/97
01/17/97
01/18/97
01/19/97
01/20/97
01/21/97
01/22/97
01/23/97
01/24/97
01/25/97
01/26/97
01/27/97
01/28/97
01/29/97
01/30/97
01/31/97
02/01/97
02/02/97
02/03/97
02/04/97
02/05/97
02/06/97
02/07/97
02/08/97
02/09/97
02/10/97
02/11/97
02/12/97
02/13/97

4.00
3.90
3.80
3.70
3.60
3.50
3.40
3.30
3.20
3.10
3.00
2.90
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34

02/14/97
02/15/97
02/16/97
02/17/97
02/18/97
02/19/97
02/20/97
02/21/97
02/22/97
02/23/97
02/24/97
02/25/97
02/26/97
02/27/97
02/28/97
03/01/97
03/02/97
03/03/97
03/04/97
03/05/97
03/06/97
03/07/97
03/08/97
03/09/97
03/10/97
03/11/97
03/12/97
03/13/97
03/14/97
03/15/97
03/16/97
03/17/97
03/18/97
03/19/97
03/20/97
03/21/97
03/22/97
03/23/97
03/24/97
03/25/97
03/26/97
03/27/97
03/28/97
03/29/97
03/30/97
03/31/97
04/01/97
04/02/97
04/03/97
04/04/97
04/05/97
04/06/97
04/07/97
04/08/97
04/09/97
04/10/97

0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
6.18
6.18
6.18
6.18
6.18
6.18
8.69
11.64
15.04
18.89
23.17
27.90
33.08
38.69
44.75
51.26
58.21
65.60
73.43
81.71



04/11/97
04/12/97
04/13/97
04/14/97
04/15/97
04/16/97
04/17/97
04/18/97
04/19/97
04/20/97
04/21/97
04/22/97
04/23/97
04/24/97
04/25/97
04/26/97
04/27/97
04/28/97
04/29/97
04/30/97
05/01/97
05/02/97
05/03/97
05/04/97
05/05/97
05/06/97
05/07/97
05/08/97
05/09/97
05/10/97
05/11/97
05/12/97
05/13/97
05/14/97
05/15/97
05/16/97
05/17/97
05/18/97
05/19/97
05/20/97
05/21/97
05/22/97
05/23/97
05/24/97
05/25/97
05/26/97
05/27/97
05/28/97
05/29/97
05/30/97
05/31/97
06/01/97
06/02/97
06/03/97
06/04/97
06/05/97

90.43
99.60
109.21
119.26
129.76
140.70
152.08
163.91
176.18
188.90
227.67
227.67
227.67
223.63
215.66
207.83
200.15
196.36
196.36
196.36
187.05
177.97
169.11
160.49
152.08
131.29
113.46
106.42
99.60
93.01
86.64
80.50
75.75
70.02
66.69
63.44
60.27
57.19
53.20
52.22
51.26
50.30
49.35
48.42
47.49
46.57
44.75
43.86
42.10
41.24
39.53
38.69
37.86
37.86
37.04
36.23

06/06/97
06/07/97
06/08/97
06/09/97
06/10/97
06/11/97
06/12/97
06/13/97
06/14/97
06/15/97
06/16/97
06/17/97
06/18/97
06/19/97
06/20/97
06/21/97
06/22/97
06/23/97
06/24/97
06/25/97
06/26/97
06/27/97
06/28/97
06/29/97
06/30/97
07/01/97
07/02/97
07/03/97
07/04/97
07/05/97
07/06/97
07/07/97
07/08/97
07/09/97
07/10/97
07/11/97
07/12/97
07/13/97
07/14/97
07/15/97
07/16/97
07/17/97
07/18/97
07/19/97
07/20/97
07/21/97
07/22/97
07/23/97
07/24/97
07/25/97
07/26/97
07/27/97
07/28/97
07/29/97
07/30/97
07/31/97

35.43
34.64
33.85
31.55
30.80
30.07
29.34
28.61
27.90
27.20
26.51
25.82
25.15
24.48
23.82
23.17
22.53
21.90
21.28
20.07
20.37
20.67
20.97
21.28
21.59
21.90
22.22
22.53
22.85
23.17
23.50
23.82
24.15
25.15
36.23
49.35
64.51
81.71
100.94
90.43
82.93
75.75
68.90
62.37
56.18
50.30
44.75
39.53
34.64
30.07
25.82
21.90
18.31
15.04
12.10
9.49

08/01/97
08/02/97
08/03/97
08/04/97
08/05/97
08/06/97
08/07/97
08/08/97
08/09/97
08/10/97
08/11/97
08/12/97
08/13/97
08/14/97
08/15/97
08/16/97
08/17/97
08/18/97
08/19/97
08/20/97
08/21/97
08/22/97
08/23/97
08/24/97
08/25/97
08/26/97
08/27/97
08/28/97
08/29/97
08/30/97
08/31/97
09/01/97
09/02/97
09/03/97
09/04/97
09/05/97
09/06/97
09/07/97
09/08/97
09/09/97
09/10/97
09/11/97
09/12/97
09/13/97
09/14/97
09/15/97
09/16/97
09/17/97
09/18/97
09/19/97
09/20/97
09/21/97
09/22/97
09/23/97
09/24/97
09/25/97

7.20
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.51
1.64
1.69
1.74
1.79
1.84
1.89
1.94
1.99
2.05
2.10
2.16
2.21
2.27
2.33
2.39
2.44
2.50
2.57
2.63
2.69
2.75
2.82
2.88
3.36
3.22
3.08
2.95
2.82
2.69
2.57
2.44
2.33
2.21
2.10
1.99
1.89
1.79
1.69
1.60
1.50
1.42
1.33
1.25
1.17
1.10
1.02
0.64



09/26/97
09/27/97
09/28/97
09/29/97
09/30/97
10/01/97
10/02/97
10/03/97
10/04/97
10/05/97
10/06/97
10/07/97
10/08/97
10/09/97
10/10/97
10/11/97
10/12/97
10/13/97
10/14/97
10/15/97
10/16/97
10/17/97
10/18/97
10/19/97
10/20/97
10/21/97
10/22/97
10/23/97
10/24/97
10/25/97
10/26/97
10/27/97
10/28/97
10/29/97
10/30/97
10/31/97
11/01/97
11/02/97
11/03/97
11/04/97
11/05/97
11/06/97
11/07/97
11/08/97
11/09/97
11/10/97
11/11/97
11/12/97
11/13/97
11/14/97
11/15/97
11/16/97
11/17/97
11/18/97
11/19/97
11/20/97

0.60
0.57
0.53
0.50
0.47
0.44
0.41
0.39
0.36
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34

11/21/97
11/22/97
11/23/97
11/24/97
11/25/97
11/26/97
11/27/97
11/28/97
11/29/97
11/30/97
12/01/97
12/02/97
12/03/97
12/04/97
12/05/97
12/06/97
12/07/97
12/08/97
12/09/97
12/10/97
12/11/97
12/12/97
12/13/97
12/14/97
12/15/97
12/16/97
12/17/97
12/18/97
12/19/97
12/20/97
12/21/97
12/22/97
12/23/97
12/24/97
12/25/97
12/26/97
12/27/97
12/28/97
12/29/97
12/30/97
12/31/97
01/01/98
01/02/98
01/03/98
01/04/98
01/05/98
01/06/98
01/07/98
01/08/98
01/09/98
01/10/98
01/11/98
01/12/98
01/13/98
01/14/98
01/15/98

0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34

01/16/98
01/17/98
01/18/98
01/19/98
01/20/98
01/21/98
01/22/98
01/23/98
01/24/98
01/25/98
01/26/98
01/27/98
01/28/98
01/29/98
01/30/98
01/31/98
02/01/98
02/02/98
02/03/98
02/04/98
02/05/98
02/06/98
02/07/98
02/08/98
02/09/98
02/10/98
02/11/98
02/12/98
02/13/98
02/14/98
02/15/98
02/16/98
02/17/98
02/18/98
02/19/98
02/20/98
02/21/98
02/22/98
02/23/98
02/24/98
02/25/98
02/26/98
02/27/98
02/28/98
03/01/98
03/02/98
03/03/98
03/04/98
03/05/98
03/06/98
03/07/98
03/08/98
03/09/98
03/10/98
03/11/98
03/12/98

0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34



03/13/98
03/14/98
03/15/98
03/16/98
03/17/98
03/18/98
03/19/98
03/20/98
03/21/98
03/22/98
03/23/98
03/24/98
03/25/98
03/26/98
03/27/98
03/28/98
03/29/98
03/30/98
03/31/98
04/01/98
04/02/98
04/03/98
04/04/98
04/05/98
04/06/98
04/07/98
04/08/98
04/09/98
04/10/98
04/11/98
04/12/98
04/13/98
04/14/98
04/15/98
04/16/98
04/17/98
04/18/98
04/19/98
04/20/98
04/21/98
04/22/98
04/23/98
04/24/98
04/25/98
04/26/98
04/27/98
04/28/98
04/29/98
04/30/98
05/01/98
05/02/98
05/03/98
05/04/98
05/05/98
05/06/98
05/07/98

0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
11.64
45.66
150.43
142.30
139.11
123.71
109.21
95.62
82.93
73.43
67.79
62.37
57.19
52.22
51.26
51.26
50.30
44.75
44.75
41.24
38.69
37.04
35.43
33.08
31.55
30.07
27.90
25.82
34.64
42.98
54.18
52.22
50.30
46.57
42.98
39.53
36.23
34.64
33.08
31.55
30.80

05/08/98
05/09/98
05/10/98
05/11/98
05/12/98
05/13/98
05/14/98
05/15/98
05/16/98
05/17/98
05/18/98
05/19/98
05/20/98
05/21/98
05/22/98
05/23/98
05/24/98
05/25/98
05/26/98
05/27/98
05/28/98
05/29/98
05/30/98
05/31/98
06/01/98
06/02/98
06/03/98
06/04/98
06/05/98
06/06/98
06/07/98
06/08/98
06/09/98
06/10/98
06/11/98
06/12/98
06/13/98
06/14/98
06/15/98
06/16/98
06/17/98
06/18/98
06/19/98
06/20/98
06/21/98
06/22/98
06/23/98
06/24/98
06/25/98
06/26/98
06/27/98
06/28/98
06/29/98
06/30/98
07/01/98
07/02/98

30.80
31.55
32.31
33.08
30.80
28.61
27.90
27.20
27.20
27.20
27.20
26.51
25.82
25.15
24.48
23.82
23.17
21.90
20.67
19.47
17.74
17.19
16.64
15.57
15.04
14.03
13.53
13.53
12.57
11.64
10.76
10.32
10.32
10.32
12.57
15.04
15.04
15.04
15.04
16.64
18.89
16.64
14.53
14.53
14.53
14.53
14.53
14.53
14.53
15.04
33.08
42.98
109.21
90.43
73.43
63.44

07/03/98
07/04/98
07/05/98
07/06/98
07/07/98
07/08/98
07/09/98
07/10/98
07/11/98
07/12/98
07/13/98
07/14/98
07/15/98
07/16/98
07/17/98
07/18/98
07/19/98
07/20/98
07/21/98
07/22/98
07/23/98
07/24/98
07/25/98
07/26/98
07/27/98
07/28/98
07/29/98
07/30/98
07/31/98
08/01/98
08/02/98
08/03/98
08/04/98
08/05/98
08/06/98
08/07/98
08/08/98
08/09/98
08/10/98
08/11/98
08/12/98
08/13/98
08/14/98
08/15/98
08/16/98
08/17/98
08/18/98
08/19/98
08/20/98
08/21/98
08/22/98
08/23/98
08/24/98
08/25/98
08/26/98
08/27/98

54.18
45.66
37.86
31.55
31.55
32.31
29.34
26.51
26.51
25.82
25.82
23.17
20.07
17.19
15.04
15.04
15.04
15.04
12.57
10.32
10.32
10.32
10.32
10.32
8.69
6.18
6.18
6.18
6.18
6.51
10.32
14.03
13.53
105.04
102.30
100.94
99.60
10.32
10.32
10.32
10.32
10.32
10.32
10.32
10.32
10.32
10.32
10.32
10.32
10.32
10.32
10.32
10.32
10.32
10.32
10.41



08/28/98
08/29/98
08/30/98
08/31/98
09/01/98
09/02/98
09/03/98
09/04/98
09/05/98
09/06/98
09/07/98
09/08/98
09/09/98
09/10/98
09/11/98
09/12/98
09/13/98
09/14/98
09/15/98
09/16/98
09/17/98
09/18/98
09/19/98
09/20/98
09/21/98
09/22/98
09/23/98
09/24/98
09/25/98
09/26/98
09/27/98
09/28/98
09/29/98
09/30/98
10/01/98
10/02/98
10/03/98
10/04/98
10/05/98
10/06/98
10/07/98
10/08/98
10/09/98
10/10/98
10/11/98
10/12/98
10/13/98
10/14/98
10/15/98
10/16/98
10/17/98
10/18/98
10/19/98
10/20/98
10/21/98
10/22/98

10.50
10.58
10.67
10.76
10.84
10.93
11.02
1111
11.20
11.28
11.37
11.46
11.55
11.64
11.74
11.83
11.92
12.01
12.10
12.20
12.29
12.38
12.48
12.57
12.67
12.76
12.86
12.95
13.05
13.14
13.24
13.34
13.43
13.53
13.63
13.73
13.83
13.93
16.10
16.64
17.19
17.74
18.31
18.89
19.47
20.07
20.67
21.28
21.90
22.53
23.17
23.82
27.20
30.80
38.69
42.98

10/23/98
10/24/98
10/25/98
10/26/98
10/27/98
10/28/98
10/29/98
10/30/98
10/31/98
11/01/98
11/02/98
11/03/98
11/04/98
11/05/98
11/06/98
11/07/98
11/08/98
11/09/98
11/10/98
11/11/98
11/12/98
11/13/98
11/14/98
11/15/98
11/16/98
11/17/98
11/18/98
11/19/98
11/20/98
11/21/98
11/22/98
11/23/98
11/24/98
11/25/98
11/26/98
11/27/98
11/28/98
11/29/98
11/30/98
12/01/98
12/02/98
12/03/98
12/04/98
12/05/98
12/06/98
12/07/98
12/08/98
12/09/98
12/10/98
12/11/98
12/12/98
12/13/98
12/14/98
12/15/98
12/16/98
12/17/98

38.69
34.64
27.20
23.82
23.82
23.82
23.82
23.82
23.82
23.82
23.82
23.82
23.82
23.17
22.53
21.90
21.28
21.40
21.53
21.65
21.78
21.90
22.03
22.15
22.28
2241
22.53
22.66
22.79
22.92
23.04
23.17
23.30
23.82
27.20
30.80
34.64
34.64
34.64
34.24
33.85
33.46
33.08
32.69
32.31
31.93
31.55
31.18
30.80
30.07
29.34
28.61
27.90
27.20
25.82
24.48

12/18/98
12/19/98
12/20/98
12/21/98
12/22/98
12/23/98
12/24/98
12/25/98
12/26/98
12/27/98
12/28/98
12/29/98
12/30/98
12/31/98
01/01/99
01/02/99
01/03/99
01/04/99
01/05/99
01/06/99
01/07/99
01/08/99
01/09/99
01/10/99
01/11/99
01/12/99
01/13/99
01/14/99
01/15/99
01/16/99
01/17/99
01/18/99
01/19/99
01/20/99
01/21/99
01/22/99
01/23/99
01/24/99
01/25/99
01/26/99
01/27/99
01/28/99
01/29/99
01/30/99
01/31/99
02/01/99
02/02/99
02/03/99
02/04/99
02/05/99
02/06/99
02/07/99
02/08/99
02/09/99
02/10/99
02/11/99

23.17
21.90
20.67
19.47
18.31
17.19
16.10
15.04
14.03
13.05
12.10
11.20
10.32
9.49
8.69
7.93
7.20
6.51
5.85
5.24
4.66
4.11
3.60
3.13
2.69
2.29
1.92
1.60
1.30
1.05
0.83
0.64
0.50
0.39
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34



02/12/99
02/13/99
02/14/99
02/15/99
02/16/99
02/17/99
02/18/99
02/19/99
02/20/99
02/21/99
02/22/99
02/23/99
02/24/99
02/25/99
02/26/99
02/27/99
02/28/99
03/01/99
03/02/99
03/03/99
03/04/99
03/05/99
03/06/99
03/07/99
03/08/99
03/09/99
03/10/99
03/11/99
03/12/99
03/13/99
03/14/99
03/15/99
03/16/99
03/17/99
03/18/99
03/19/99
03/20/99
03/21/99
03/22/99
03/23/99
03/24/99
03/25/99
03/26/99
03/27/99
03/28/99
03/29/99
03/30/99
03/31/99
04/01/99
04/02/99
04/03/99
04/04/99
04/05/99
04/06/99
04/07/99
04/08/99

0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.39
1.30
50.30
55.17
71.15
98.26
98.26
98.26
98.26
98.26
98.26
98.26
98.26
98.26
98.26
52.22
52.22
52.22
50.30
50.30
56.18
62.37
61.32
61.32
65.60
70.02
79.30
79.30
73.43
72.29
71.15
72.29
72.29
73.43
73.43
73.43
84.16
95.62
95.62
119.26
112.04
112.04
134.39
126.71

04/09/99
04/10/99
04/11/99
04/12/99
04/13/99
04/14/99
04/15/99
04/16/99
04/17/99
04/18/99
04/19/99
04/20/99
04/21/99
04/22/99
04/23/99
04/24/99
04/25/99
04/26/99
04/27/99
04/28/99
04/29/99
04/30/99
05/01/99
05/02/99
05/03/99
05/04/99
05/05/99
05/06/99
05/07/99
05/08/99
05/09/99
05/10/99
05/11/99
05/12/99
05/13/99
05/14/99
05/15/99
05/16/99
05/17/99
05/18/99
05/19/99
05/20/99
05/21/99
05/22/99
05/23/99
05/24/99
05/25/99
05/26/99
05/27/99
05/28/99
05/29/99
05/30/99
05/31/99
06/01/99
06/02/99
06/03/99

194.48
158.79
126.71
95.62
87.90
79.30
73.43
67.79
213.69
203.97
52.22
50.30
47.49
49.35
51.26
43.86
38.69
34.64
37.04
30.80
30.07
29.34
28.61
27.90
26.51
26.51
27.20
42.98
145.52
169.11
194.48
223.63
154.58
399.92
373.47
441.29
355.50
278.97
213.69
158.79
142.30
116.34
98.26
85.39
73.43
62.37
57.19
52.22
47.49
44.75
42.10
39.53
37.04
34.64
32.31
33.08

06/04/99
06/05/99
06/06/99
06/07/99
06/08/99
06/09/99
06/10/99
06/11/99
06/12/99
06/13/99
06/14/99
06/15/99
06/16/99
06/17/99
06/18/99
06/19/99
06/20/99
06/21/99
06/22/99
06/23/99
06/24/99
06/25/99
06/26/99
06/27/99
06/28/99
06/29/99
06/30/99
07/01/99
07/02/99
07/03/99
07/04/99
07/05/99
07/06/99
07/07/99
07/08/99
07/09/99
07/10/99
07/11/99
07/12/99
07/13/99
07/14/99
07/15/99
07/16/99
07/17/99
07/18/99
07/19/99
07/20/99
07/21/99
07/22/99
07/23/99
07/24/99
07/25/99
07/26/99
07/27/99
07/28/99
07/29/99

33.85
34.64
34.64
34.64
32.31
30.80
29.34
27.90
26.51
25.15
25.82
25.82
24.48
23.17
23.17
21.90
20.67
20.07
18.89
18.31
17.19
17.19
17.19
17.74
17.74
14.03
10.32
11.20
12.10
13.05
14.03
15.57
17.19
17.74
18.89
18.89
19.47
19.47
20.07
20.67
20.07
19.47
18.89
18.31
17.74
17.19
16.10
17.19
17.74
18.89
20.07
18.31
16.64
15.04
14.03
13.05



07/30/99
07/31/99
08/01/99
08/02/99
08/03/99
08/04/99
08/05/99
08/06/99
08/07/99
08/08/99
08/09/99
08/10/99
08/11/99
08/12/99
08/13/99
08/14/99
08/15/99
08/16/99
08/17/99
08/18/99
08/19/99
08/20/99
08/21/99
08/22/99
08/23/99
08/24/99
08/25/99
08/26/99
08/27/99
08/28/99
08/29/99
08/30/99
08/31/99
09/01/99
09/02/99
09/03/99
09/04/99
09/05/99
09/06/99
09/07/99
09/08/99
09/09/99
09/10/99
09/11/99
09/12/99
09/13/99
09/14/99
09/15/99
09/16/99
09/17/99
09/18/99
09/19/99
09/20/99
09/21/99
09/22/99
09/23/99

12.10
11.20
10.32
9.49
8.69
7.93
7.20
6.51
6.51
4.94
4.94
3.60
3.36
6.51
10.32
9.57
8.85
8.15
7.49
6.85
6.24
3.85
3.85
3.85
411
411
411
5.54
6.51
7.56
8.69
10.32
12.10
13.05
14.03
15.04
17.19
19.47
21.90
23.82
51.26
51.26
51.26
52.22
52.22
52.22
47.49
42.98
43.86
44.75
45.66
46.57
47.49
45.66
43.86
43.86

09/24/99
09/25/99
09/26/99
09/27/99
09/28/99
09/29/99
09/30/99
10/01/99
10/02/99
10/03/99
10/04/99
10/05/99
10/06/99
10/07/99
10/08/99
10/09/99
10/10/99
10/11/99
10/12/99
10/13/99
10/14/99
10/15/99
10/16/99
10/17/99
10/18/99
10/19/99
10/20/99
10/21/99
10/22/99
10/23/99
10/24/99
10/25/99
10/26/99
10/27/99
10/28/99
10/29/99
10/30/99
10/31/99
11/01/99
11/02/99
11/03/99
11/04/99
11/05/99
11/06/99
11/07/99
11/08/99
11/09/99
11/10/99
11/11/99
11/12/99
11/13/99
11/14/99
11/15/99
11/16/99
11/17/99
11/18/99

42.98
42.98
42.10
41.24
37.04
32.31
31.55
30.80
30.07
29.34
28.61
25.82
25.15
24.48
24.48
23.82
23.17
23.17
22.53
24.48
23.82
23.17
23.17
22.53
21.90
21.28
20.67
20.67
20.67
20.07
20.07
19.47
19.47
19.47
19.47
18.89
18.31
17.19
16.10
15.99
15.88
15.78
15.67
15.57
15.46
15.36
15.25
15.15
15.04
14.94
14.84
14.74
14.63
14.53
14.43
14.33

11/19/99
11/20/99
11/21/99
11/22/99
11/23/99
11/24/99
11/25/99
11/26/99
11/27/99
11/28/99
11/29/99
11/30/99
12/01/99
12/02/99
12/03/99
12/04/99
12/05/99
12/06/99
12/07/99
12/08/99
12/09/99
12/10/99
12/11/99
12/12/99
12/13/99
12/14/99
12/15/99
12/16/99
12/17/99
12/18/99
12/19/99
12/20/99
12/21/99
12/22/99
12/23/99
12/24/99
12/25/99
12/26/99
12/27/99
12/28/99
12/29/99
12/30/99
12/31/99
01/01/00
01/02/00
01/03/00
01/04/00
01/05/00
01/06/00
01/07/00
01/08/00
01/09/00
01/10/00
01/11/00
01/12/00
01/13/00

14.23
14.13
14.03
13.93
14.03
13.93
13.83
13.73
13.63
13.53
13.43
13.34
13.24
13.14
13.05
12.95
12.86
12.76
12.67
12.57
12.48
12.38
12.29
12.20
12.10
12.01
11.92
11.83
11.74
11.64
11.55
11.46
11.37
11.28
11.20
11.11
11.02
10.93
10.84
10.76

9.49

8.69

7.93

7.20

6.51

5.85

5.24

4.66

411

3.60

3.13

2.69

2.29

1.92

1.60

1.30



01/14/00
01/15/00
01/16/00
01/17/00
01/18/00
01/19/00
01/20/00
01/21/00
01/22/00
01/23/00
01/24/00
01/25/00
01/26/00
01/27/00
01/28/00
01/29/00
01/30/00
01/31/00
02/01/00
02/02/00
02/03/00
02/04/00
02/05/00
02/06/00
02/07/00
02/08/00
02/09/00
02/10/00
02/11/00
02/12/00
02/13/00
02/14/00
02/15/00
02/16/00
02/17/00
02/18/00
02/19/00
02/20/00
02/21/00
02/22/00
02/23/00
02/24/00
02/25/00
02/26/00
02/27/00
02/28/00
02/29/00
03/01/00
03/02/00
03/03/00
03/04/00
03/05/00
03/06/00
03/07/00
03/08/00
03/09/00

1.05
0.83
0.64
0.50
0.39
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
34.64
52.22
73.43
85.39
105.04
119.26
100.94
85.39
142.30
67.79
52.22

03/10/00
03/11/00
03/12/00
03/13/00
03/14/00
03/15/00
03/16/00
03/17/00
03/18/00
03/19/00
03/20/00
03/21/00
03/22/00
03/23/00
03/24/00
03/25/00
03/26/00
03/27/00
03/28/00
03/29/00
03/30/00
03/31/00
04/01/00
04/02/00
04/03/00
04/04/00
04/05/00
04/06/00
04/07/00
04/08/00
04/09/00
04/10/00
04/11/00
04/12/00
04/13/00
04/14/00
04/15/00
04/16/00
04/17/00
04/18/00
04/19/00
04/20/00
04/21/00
04/22/00
04/23/00
04/24/00
04/25/00
04/26/00
04/27/00
04/28/00
04/29/00
04/30/00
05/01/00
05/02/00
05/03/00
05/04/00

449.80
194.48
98.26
44.75
43.86
43.86
43.86
43.86
43.86
42.98
67.79
65.60
64.51
66.69
66.69
66.69
66.69
68.90
62.37
59.23
57.19
52.22
50.30
48.42
46.57
42.98
41.24
39.53
37.86
36.23
33.08
30.80
30.80
31.55
30.80
30.07
28.61
27.20
25.82
26.51
26.51
27.20
26.51
26.51
25.82
25.15
23.82
23.17
22.53
21.90
21.90
21.28
21.28
15.04
10.32
6.51

05/05/00
05/06/00
05/07/00
05/08/00
05/09/00
05/10/00
05/11/00
05/12/00
05/13/00
05/14/00
05/15/00
05/16/00
05/17/00
05/18/00
05/19/00
05/20/00
05/21/00
05/22/00
05/23/00
05/24/00
05/25/00
05/26/00
05/27/00
05/28/00
05/29/00
05/30/00
05/31/00
06/01/00
06/02/00
06/03/00
06/04/00
06/05/00
06/06/00
06/07/00
06/08/00
06/09/00
06/10/00
06/11/00
06/12/00
06/13/00
06/14/00
06/15/00
06/16/00
06/17/00
06/18/00
06/19/00
06/20/00
06/21/00
06/22/00
06/23/00
06/24/00
06/25/00
06/26/00
06/27/00
06/28/00
06/29/00

4.94
10.32
17.74
18.31
17.74
17.74
17.74
17.74
17.74
17.74
17.19
11.20

6.51

6.18

6.85

9.08
11.64
12.10
11.64
11.20
10.76
10.32
11.20
11.20
11.20
11.20
12.10
11.20
10.32

9.90

9.90

9.49

7.93

6.51

6.18

6.18

6.18

6.18

6.18

6.18

6.51

6.51

6.51
10.32
15.04
27.20

8.69

8.30

7.93

7.20

6.51

6.18

6.18

6.18

6.18

6.18



06/30/00
07/01/00
07/02/00
07/03/00
07/04/00
07/05/00
07/06/00
07/07/00
07/08/00
07/09/00
07/10/00
07/11/00
07/12/00
07/13/00
07/14/00
07/15/00
07/16/00
07/17/00
07/18/00
07/19/00
07/20/00
07/21/00
07/22/00
07/23/00
07/24/00
07/25/00
07/26/00
07/27/00
07/28/00
07/29/00
07/30/00
07/31/00
08/01/00
08/02/00
08/03/00
08/04/00
08/05/00
08/06/00
08/07/00
08/08/00
08/09/00
08/10/00
08/11/00
08/12/00
08/13/00
08/14/00
08/15/00
08/16/00
08/17/00
08/18/00
08/19/00
08/20/00
08/21/00
08/22/00
08/23/00
08/24/00

6.18
6.18
6.18
6.18
6.18
25.82
17.19
18.31
30.80
42.98
56.18
73.43
90.43
79.30
68.90
61.32
56.18
51.26
50.30
47.49
44.75
42.10
39.53
37.04
34.64
33.08
31.55
30.07
28.61
27.20
25.82
24.48
23.17
21.90
20.67
19.47
18.31
17.19
15.04
14.03
13.05
12.10
11.20
10.32
9.49
8.69
7.93
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18

08/25/00
08/26/00
08/27/00
08/28/00
08/29/00
08/30/00
08/31/00
09/01/00
09/02/00
09/03/00
09/04/00
09/05/00
09/06/00
09/07/00
09/08/00
09/09/00
09/10/00
09/11/00
09/12/00
09/13/00
09/14/00
09/15/00
09/16/00
09/17/00
09/18/00
09/19/00
09/20/00
09/21/00
09/22/00
09/23/00
09/24/00
09/25/00
09/26/00
09/27/00
09/28/00
09/29/00
09/30/00
10/01/00
10/02/00
10/03/00
10/04/00
10/05/00
10/06/00
10/07/00
10/08/00
10/09/00
10/10/00
10/11/00
10/12/00
10/13/00
10/14/00
10/15/00
10/16/00
10/17/00
10/18/00
10/19/00

6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18

10/20/00
10/21/00
10/22/00
10/23/00
10/24/00
10/25/00
10/26/00
10/27/00
10/28/00
10/29/00
10/30/00
10/31/00
11/01/00
11/02/00
11/03/00
11/04/00
11/05/00
11/06/00
11/07/00
11/08/00
11/09/00
11/10/00
11/11/00
11/12/00
11/13/00
11/14/00
11/15/00
11/16/00
11/17/00
11/18/00
11/19/00
11/20/00
11/21/00
11/22/00
11/23/00
11/24/00
11/25/00
11/26/00
11/27/00
11/28/00
11/29/00
11/30/00
12/01/00
12/02/00
12/03/00
12/04/00
12/05/00
12/06/00
12/07/00
12/08/00
12/09/00
12/10/00
12/11/00
12/12/00
12/13/00
12/14/00

6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
5.85
5.54
5.24
4.94
4.66
4.38
4.11
3.85
3.60
3.36
3.13
2.90
2.69
2.48
2.29
2.10
1.92
1.76
1.60
1.45
1.30
1.17
1.05
0.93
0.83
0.73
0.64
0.57
0.50
0.44
0.39
0.34
0.34
0.34
0.34
0.34



12/15/00
12/16/00
12/17/00
12/18/00
12/19/00
12/20/00
12/21/00
12/22/00
12/23/00
12/24/00
12/25/00
12/26/00
12/27/00
12/28/00
12/29/00
12/30/00
12/31/00
01/01/01
01/02/01
01/03/01
01/04/01
01/05/01
01/06/01
01/07/01
01/08/01
01/09/01
01/10/01
01/11/01
01/12/01
01/13/01
01/14/01
01/15/01
01/16/01
01/17/01
01/18/01
01/19/01
01/20/01
01/21/01
01/22/01
01/23/01
01/24/01
01/25/01
01/26/01
01/27/01
01/28/01
01/29/01
01/30/01
01/31/01
02/01/01
02/02/01
02/03/01
02/04/01
02/05/01
02/06/01
02/07/01
02/08/01

0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34

02/09/01
02/10/01
02/11/01
02/12/01
02/13/01
02/14/01
02/15/01
02/16/01
02/17/01
02/18/01
02/19/01
02/20/01
02/21/01
02/22/01
02/23/01
02/24/01
02/25/01
02/26/01
02/27/01
02/28/01
03/01/01
03/02/01
03/03/01
03/04/01
03/05/01
03/06/01
03/07/01
03/08/01
03/09/01
03/10/01
03/11/01
03/12/01
03/13/01
03/14/01
03/15/01
03/16/01
03/17/01
03/18/01
03/19/01
03/20/01
03/21/01
03/22/01
03/23/01
03/24/01
03/25/01
03/26/01
03/27/01
03/28/01
03/29/01
03/30/01
03/31/01
04/01/01
04/02/01
04/03/01
04/04/01
04/05/01

0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
3.85
21.90
55.17
103.66
167.37
254.81
233.80
194.48
158.79
145.52
135.96
131.29
126.71
112.04
85.39
85.39

04/06/01
04/07/01
04/08/01
04/09/01
04/10/01
04/11/01
04/12/01
04/13/01
04/14/01
04/15/01
04/16/01
04/17/01
04/18/01
04/19/01
04/20/01
04/21/01
04/22/01
04/23/01
04/24/01
04/25/01
04/26/01
04/27/01
04/28/01
04/29/01
04/30/01
05/01/01
05/02/01
05/03/01
05/04/01
05/05/01
05/06/01
05/07/01
05/08/01
05/09/01
05/10/01
05/11/01
05/12/01
05/13/01
05/14/01
05/15/01
05/16/01
05/17/01
05/18/01
05/19/01
05/20/01
05/21/01
05/22/01
05/23/01
05/24/01
05/25/01
05/26/01
05/27/01
05/28/01
05/29/01
05/30/01
05/31/01

82.93
139.11
137.53
335.50
276.73
254.81
244.19
254.81
219.62
187.05
155.42
119.26

85.39

85.39

73.43

73.43

73.43

62.37

62.37

52.22

47.95

43.86

39.95

36.23

33.08

30.80

27.20

27.20

27.20

27.20

34.64

34.64

30.80

30.80

30.80

27.90

25.15

21.90

20.67

19.47

17.74

15.04

15.04

15.04

10.32

10.32

10.32

10.32

10.32

10.32

10.32

10.32

6.51
6.51
6.51
6.51



06/01/01
06/02/01
06/03/01
06/04/01
06/05/01
06/06/01
06/07/01
06/08/01
06/09/01
06/10/01
06/11/01
06/12/01
06/13/01
06/14/01
06/15/01
06/16/01
06/17/01
06/18/01
06/19/01
06/20/01
06/21/01
06/22/01
06/23/01
06/24/01
06/25/01
06/26/01
06/27/01
06/28/01
06/29/01
06/30/01
07/01/01
07/02/01
07/03/01
07/04/01
07/05/01
07/06/01
07/07/01
07/08/01
07/09/01
07/10/01
07/11/01
07/12/01
07/13/01
07/14/01
07/15/01
07/16/01
07/17/01
07/18/01
07/19/01
07/20/01
07/21/01
07/22/01
07/23/01
07/24/01
07/25/01
07/26/01

6.51
6.51
6.51
4.94
4.94
4.94
6.51
8.69
11.20
14.03
17.74
17.74
17.74
17.74
16.64
15.57
14.53
13.53
12.57
11.20
10.32
8.30
6.51
6.51
4.94
4.94
411
3.60
3.13
2.69
2.29
1.92
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.30
0.84
0.73
0.64
0.50
0.57
0.64
0.83
1.05
1.30
1.60
1.60
1.60
1.60
1.60

07/27/01
07/28/01
07/29/01
07/30/01
07/31/01
08/01/01
08/02/01
08/03/01
08/04/01
08/05/01
08/06/01
08/07/01
08/08/01
08/09/01
08/10/01
08/11/01
08/12/01
08/13/01
08/14/01
08/15/01
08/16/01
08/17/01
08/18/01
08/19/01
08/20/01
08/21/01
08/22/01
08/23/01
08/24/01
08/25/01
08/26/01
08/27/01
08/28/01
08/29/01
08/30/01
08/31/01
09/01/01
09/02/01
09/03/01
09/04/01
09/05/01
09/06/01
09/07/01
09/08/01
09/09/01
09/10/01
09/11/01
09/12/01
09/13/01
09/14/01
09/15/01
09/16/01
09/17/01
09/18/01
09/19/01
09/20/01

1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
0.93
0.93
0.93
0.93
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.63
0.63
0.63
0.63
0.63
0.63
0.63
0.63
0.63
0.63
0.63
0.63
0.63
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43

09/21/01
09/22/01
09/23/01
09/24/01
09/25/01
09/26/01
09/27/01
09/28/01
09/29/01
09/30/01
10/01/01
10/02/01
10/03/01
10/04/01
10/05/01
10/06/01
10/07/01
10/08/01
10/09/01
10/10/01
10/11/01
10/12/01
10/13/01
10/14/01
10/15/01
10/16/01
10/17/01
10/18/01
10/19/01
10/20/01
10/21/01
10/22/01
10/23/01
10/24/01
10/25/01
10/26/01
10/27/01
10/28/01
10/29/01
10/30/01
10/31/01
11/01/01
11/02/01
11/03/01
11/04/01
11/05/01
11/06/01
11/07/01
11/08/01
11/09/01
11/10/01
11/11/01
11/12/01
11/13/01
11/14/01
11/15/01

0.43
0.43
0.43
0.43
0.43
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34



11/16/01
11/17/01
11/18/01
11/19/01
11/20/01
11/21/01
11/22/01
11/23/01
11/24/01
11/25/01
11/26/01
11/27/01
11/28/01
11/29/01
11/30/01
12/01/01
12/02/01
12/03/01
12/04/01
12/05/01
12/06/01
12/07/01
12/08/01
12/09/01
12/10/01
12/11/01
12/12/01
12/13/01
12/14/01
12/15/01
12/16/01
12/17/01
12/18/01
12/19/01
12/20/01
12/21/01
12/22/01
12/23/01
12/24/01
12/25/01
12/26/01
12/27/01
12/28/01
12/29/01
12/30/01
12/31/01
01/01/02
01/02/02
01/03/02
01/04/02
01/05/02
01/06/02
01/07/02
01/08/02
01/09/02
01/10/02

0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34

01/11/02
01/12/02
01/13/02
01/14/02
01/15/02
01/16/02
01/17/02
01/18/02
01/19/02
01/20/02
01/21/02
01/22/02
01/23/02
01/24/02
01/25/02
01/26/02
01/27/02
01/28/02
01/29/02
01/30/02
01/31/02
02/01/02
02/02/02
02/03/02
02/04/02
02/05/02
02/06/02
02/07/02
02/08/02
02/09/02
02/10/02
02/11/02
02/12/02
02/13/02
02/14/02
02/15/02
02/16/02
02/17/02
02/18/02
02/19/02
02/20/02
02/21/02
02/22/02
02/23/02
02/24/02
02/25/02
02/26/02
02/27/02
02/28/02
03/01/02
03/02/02
03/03/02
03/04/02
03/05/02
03/06/02
03/07/02

0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34

03/08/02
03/09/02
03/10/02
03/11/02
03/12/02
03/13/02
03/14/02
03/15/02
03/16/02
03/17/02
03/18/02
03/19/02
03/20/02
03/21/02
03/22/02
03/23/02
03/24/02
03/25/02
03/26/02
03/27/02
03/28/02
03/29/02
03/30/02
03/31/02
04/01/02
04/02/02
04/03/02
04/04/02
04/05/02
04/06/02
04/07/02
04/08/02
04/09/02
04/10/02
04/11/02
04/12/02
04/13/02
04/14/02
04/15/02
04/16/02
04/17/02
04/18/02
04/19/02
04/20/02
04/21/02
04/22/02
04/23/02
04/24/02
04/25/02
04/26/02
04/27/02
04/28/02
04/29/02
04/30/02
05/01/02
05/02/02

0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
3.13
3.13
3.13
3.13
3.13
3.13
3.13
3.13
3.13
3.13
3.13
3.13
3.13
3.13
3.13
3.13
3.13
3.13
3.13
3.13
3.13
3.13
3.13
3.13
3.13
3.13
3.13
3.13
3.13
2.48
2.48
2.48
2.48
2.48
2.48
2.48
2.48
2.48
2.48
2.48
4.94
4.94
4.94
4.94



05/03/02
05/04/02
05/05/02
05/06/02
05/07/02
05/08/02
05/09/02
05/10/02
05/11/02
05/12/02
05/13/02
05/14/02
05/15/02
05/16/02
05/17/02
05/18/02
05/19/02
05/20/02
05/21/02
05/22/02
05/23/02
05/24/02
05/25/02
05/26/02
05/27/02
05/28/02
05/29/02
05/30/02
05/31/02
06/01/02
06/02/02
06/03/02
06/04/02
06/05/02
06/06/02
06/07/02
06/08/02
06/09/02
06/10/02
06/11/02
06/12/02
06/13/02
06/14/02
06/15/02
06/16/02
06/17/02
06/18/02
06/19/02
06/20/02
06/21/02
06/22/02
06/23/02
06/24/02
06/25/02
06/26/02
06/27/02

4.94
4.94
4.94
4.94
4.94
4.94
4.66
4.38
411
3.85
3.60
3.36
3.13
2.90
2.69
2.48
2.29
2.10
1.92
1.76
1.60
1.45
1.30
1.17
1.05
0.93
0.83
0.73
0.64
0.57
0.50
0.44
0.39
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34

06/28/02
06/29/02
06/30/02
07/01/02
07/02/02
07/03/02
07/04/02
07/05/02
07/06/02
07/07/02
07/08/02
07/09/02
07/10/02
07/11/02
07/12/02
07/13/02
07/14/02
07/15/02
07/16/02
07/17/02
07/18/02
07/19/02
07/20/02
07/21/02
07/22/02
07/23/02
07/24/02
07/25/02
07/26/02
07/27/02
07/28/02
07/29/02
07/30/02
07/31/02
08/01/02
08/02/02
08/03/02
08/04/02
08/05/02
08/06/02
08/07/02
08/08/02
08/09/02
08/10/02
08/11/02
08/12/02
08/13/02
08/14/02
08/15/02
08/16/02
08/17/02
08/18/02
08/19/02
08/20/02
08/21/02
08/22/02

0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.50
0.83
1.30
1.92
2.69
6.51
73.43
158.79
176.18
158.79
176.18
194.48
176.18
119.26
158.79
142.30
126.71
62.37
42.98
27.20
15.04
14.03
13.05
12.10
11.20
10.32
9.49
8.69
7.93
7.20
6.51
5.85
5.24
4.66
4.11
3.60
3.13
2.69
2.29
1.92
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60

08/23/02
08/24/02
08/25/02
08/26/02
08/27/02
08/28/02
08/29/02
08/30/02
08/31/02
09/01/02
09/02/02
09/03/02
09/04/02
09/05/02
09/06/02
09/07/02
09/08/02
09/09/02
09/10/02
09/11/02
09/12/02
09/13/02
09/14/02
09/15/02
09/16/02
09/17/02
09/18/02
09/19/02
09/20/02
09/21/02
09/22/02
09/23/02
09/24/02
09/25/02
09/26/02
09/27/02
09/28/02
09/29/02
09/30/02
10/01/02
10/02/02
10/03/02
10/04/02
10/05/02
10/06/02
10/07/02
10/08/02
10/09/02
10/10/02
10/11/02
10/12/02
10/13/02
10/14/02
10/15/02
10/16/02
10/17/02

1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.45
1.30
1.17
1.05
0.93
0.83
0.73
0.64
0.57
0.50
0.44
0.39
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34



10/18/02
10/19/02
10/20/02
10/21/02
10/22/02
10/23/02
10/24/02
10/25/02
10/26/02
10/27/02
10/28/02
10/29/02
10/30/02
10/31/02
11/01/02
11/02/02
11/03/02
11/04/02
11/05/02
11/06/02
11/07/02
11/08/02
11/09/02
11/10/02
11/11/02
11/12/02
11/13/02
11/14/02
11/15/02
11/16/02
11/17/02
11/18/02
11/19/02
11/20/02
11/21/02
11/22/02
11/23/02
11/24/02
11/25/02
11/26/02
11/27/02
11/28/02
11/29/02
11/30/02
12/01/02
12/02/02
12/03/02
12/04/02
12/05/02
12/06/02
12/07/02
12/08/02
12/09/02
12/10/02
12/11/02
12/12/02

0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34

12/13/02
12/14/02
12/15/02
12/16/02
12/17/02
12/18/02
12/19/02
12/20/02
12/21/02
12/22/02
12/23/02
12/24/02
12/25/02
12/26/02
12/27/02
12/28/02
12/29/02
12/30/02
12/31/02
01/01/03
01/02/03
01/03/03
01/04/03
01/05/03
01/06/03
01/07/03
01/08/03
01/09/03
01/10/03
01/11/03
01/12/03
01/13/03
01/14/03
01/15/03
01/16/03
01/17/03
01/18/03
01/19/03
01/20/03
01/21/03
01/22/03
01/23/03
01/24/03
01/25/03
01/26/03
01/27/03
01/28/03
01/29/03
01/30/03
01/31/03
02/01/03
02/02/03
02/03/03
02/04/03
02/05/03
02/06/03

0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34

02/07/03
02/08/03
02/09/03
02/10/03
02/11/03
02/12/03
02/13/03
02/14/03
02/15/03
02/16/03
02/17/03
02/18/03
02/19/03
02/20/03
02/21/03
02/22/03
02/23/03
02/24/03
02/25/03
02/26/03
02/27/03
02/28/03
03/01/03
03/02/03
03/03/03
03/04/03
03/05/03
03/06/03
03/07/03
03/08/03
03/09/03
03/10/03
03/11/03
03/12/03
03/13/03
03/14/03
03/15/03
03/16/03
03/17/03
03/18/03
03/19/03
03/20/03
03/21/03
03/22/03
03/23/03
03/24/03
03/25/03
03/26/03
03/27/03
03/28/03
03/29/03
03/30/03
03/31/03
04/01/03
04/02/03
04/03/03

0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
3.60
3.60
3.60
3.60
3.60
3.60
3.60
3.60
3.36
3.13
2.90
2.69
2.69
2.69
2.29



04/04/03
04/05/03
04/06/03
04/07/03
04/08/03
04/09/03
04/10/03
04/11/03
04/12/03
04/13/03
04/14/03
04/15/03
04/16/03
04/17/03
04/18/03
04/19/03
04/20/03
04/21/03
04/22/03
04/23/03
04/24/03
04/25/03
04/26/03
04/27/03
04/28/03
04/29/03
04/30/03
05/01/03
05/02/03
05/03/03
05/04/03
05/05/03
05/06/03
05/07/03
05/08/03
05/09/03
05/10/03
05/11/03
05/12/03
05/13/03
05/14/03
05/15/03
05/16/03
05/17/03
05/18/03
05/19/03
05/20/03
05/21/03
05/22/03
05/23/03
05/24/03
05/25/03
05/26/03
05/27/03
05/28/03
05/29/03

1.92
1.60
1.30
1.05
1.60
2.29
1.92
1.60
1.60
1.60
1.30
2.29
3.60
3.85
411
411
4.38
4.66
5.54
6.51
3.60
3.36
3.13
2.90
2.69
2.69
2.69
3.13
3.60
10.32
15.04
15.04
16.64
18.31
20.67
21.90
23.17
25.82
28.61
27.20
25.82
42.98
64.51
90.43
120.73
152.08
106.42
68.90
60.27
52.22
44.75
37.86
31.55
25.82
20.67
27.20

05/30/03
05/31/03
06/01/03
06/02/03
06/03/03
06/04/03
06/05/03
06/06/03
06/07/03
06/08/03
06/09/03
06/10/03
06/11/03
06/12/03
06/13/03
06/14/03
06/15/03
06/16/03
06/17/03
06/18/03
06/19/03
06/20/03
06/21/03
06/22/03
06/23/03
06/24/03
06/25/03
06/26/03
06/27/03
06/28/03
06/29/03
06/30/03
07/01/03
07/02/03
07/03/03
07/04/03
07/05/03
07/06/03
07/07/03
07/08/03
07/09/03
07/10/03
07/11/03
07/12/03
07/13/03
07/14/03
07/15/03
07/16/03
07/17/03
07/18/03
07/19/03
07/20/03
07/21/03
07/22/03
07/23/03
07/24/03

15.04
15.04
12.57
10.32
10.32
10.32
10.32
10.32
10.32
10.32
10.32
12.57
15.04
17.74
20.67
23.82
27.20
34.64
34.64
34.64
34.64
27.20
27.20
27.20
27.20
37.86
50.30
64.51
80.50
98.26
117.80
135.96
123.71
112.04
100.94
90.43
80.50
71.15
62.37
54.18
46.57
39.53
33.08
27.20
21.90
15.04
14.53
14.03
13.53
13.05
12.57
12.10
11.64
11.20
10.76
10.32

07/25/03
07/26/03
07/27/03
07/28/03
07/29/03
07/30/03
07/31/03
08/01/03
08/02/03
08/03/03
08/04/03
08/05/03
08/06/03
08/07/03
08/08/03
08/09/03
08/10/03
08/11/03
08/12/03
08/13/03
08/14/03
08/15/03
08/16/03
08/17/03
08/18/03
08/19/03
08/20/03
08/21/03
08/22/03
08/23/03
08/24/03
08/25/03
08/26/03
08/27/03
08/28/03
08/29/03
08/30/03
08/31/03
09/01/03
09/02/03
09/03/03
09/04/03
09/05/03
09/06/03
09/07/03
09/08/03
09/09/03
09/10/03
09/11/03
09/12/03
09/13/03
09/14/03
09/15/03
09/16/03
09/17/03
09/18/03

9.90
9.49
9.08
8.69
8.30
7.93
7.56
7.20
6.85
6.51
3.60
1.60
0.50
0.50
0.50
0.50
0.50
0.50
0.49
0.48
0.47
0.46
0.45
0.44
0.43
0.43
0.42
0.41
0.40
0.39
0.39
0.38
0.37
0.36
0.36
0.35
0.34
0.34
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39



09/19/03
09/20/03
09/21/03
09/22/03
09/23/03
09/24/03
09/25/03
09/26/03
09/27/03
09/28/03
09/29/03
09/30/03
10/01/03
10/02/03
10/03/03
10/04/03
10/05/03
10/06/03
10/07/03
10/08/03
10/09/03
10/10/03
10/11/03
10/12/03
10/13/03
10/14/03
10/15/03
10/16/03
10/17/03
10/18/03
10/19/03
10/20/03
10/21/03
10/22/03
10/23/03
10/24/03
10/25/03
10/26/03
10/27/03
10/28/03
10/29/03
10/30/03
10/31/03
11/01/03
11/02/03
11/03/03
11/04/03
11/05/03
11/06/03
11/07/03
11/08/03
11/09/03
11/10/03
11/11/03
11/12/03
11/13/03

0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39

11/14/03
11/15/03
11/16/03
11/17/03
11/18/03
11/19/03
11/20/03
11/21/03
11/22/03
11/23/03
11/24/03
11/25/03
11/26/03
11/27/03
11/28/03
11/29/03
11/30/03
12/01/03
12/02/03
12/03/03
12/04/03
12/05/03
12/06/03
12/07/03
12/08/03
12/09/03
12/10/03
12/11/03
12/12/03
12/13/03
12/14/03
12/15/03
12/16/03
12/17/03
12/18/03
12/19/03
12/20/03
12/21/03
12/22/03
12/23/03
12/24/03
12/25/03
12/26/03
12/27/03
12/28/03
12/29/03
12/30/03
12/31/03
01/01/04
01/02/04
01/03/04
01/04/04
01/05/04
01/06/04
01/07/04
01/08/04

0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39

01/09/04
01/10/04
01/11/04
01/12/04
01/13/04
01/14/04
01/15/04
01/16/04
01/17/04
01/18/04
01/19/04
01/20/04
01/21/04
01/22/04
01/23/04
01/24/04
01/25/04
01/26/04
01/27/04
01/28/04
01/29/04
01/30/04
01/31/04
02/01/04
02/02/04
02/03/04
02/04/04
02/05/04
02/06/04
02/07/04
02/08/04
02/09/04
02/10/04
02/11/04
02/12/04
02/13/04
02/14/04
02/15/04
02/16/04
02/17/04
02/18/04
02/19/04
02/20/04
02/21/04
02/22/04
02/23/04
02/24/04
02/25/04
02/26/04
02/27/04
02/28/04
02/29/04
03/01/04
03/02/04
03/03/04
03/04/04

0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39



03/05/04
03/06/04
03/07/04
03/08/04
03/09/04
03/10/04
03/11/04
03/12/04
03/13/04
03/14/04
03/15/04
03/16/04
03/17/04
03/18/04
03/19/04
03/20/04
03/21/04
03/22/04
03/23/04
03/24/04
03/25/04
03/26/04
03/27/04
03/28/04
03/29/04
03/30/04
03/31/04
04/01/04
04/02/04
04/03/04
04/04/04
04/05/04
04/06/04
04/07/04
04/08/04
04/09/04
04/10/04
04/11/04
04/12/04
04/13/04
04/14/04
04/15/04
04/16/04
04/17/04
04/18/04
04/19/04
04/20/04
04/21/04
04/22/04
04/23/04
04/24/04
04/25/04
04/26/04
04/27/04
04/28/04
04/29/04

0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
3.13
5.18
7.78
10.93
14.63
40.38
23.69
29.05
34.64
49.35
66.69
86.64
109.21
134.39
162.19
246.30
160.48
135.96
113.46
93.01
74.59
58.21
41.24
37.04
33.08
29.34
25.82
22.53
19.47
17.19
16.10
15.04
14.03
13.05
12.10
11.20
10.32
9.90
9.49
9.08
8.69
8.30
7.93
7.20
6.85
6.51

04/30/04
05/01/04
05/02/04
05/03/04
05/04/04
05/05/04
05/06/04
05/07/04
05/08/04
05/09/04
05/10/04
05/11/04
05/12/04
05/13/04
05/14/04
05/15/04
05/16/04
05/17/04
05/18/04
05/19/04
05/20/04
05/21/04
05/22/04
05/23/04
05/24/04
05/25/04
05/26/04
05/27/04
05/28/04
05/29/04
05/30/04
05/31/04
06/01/04
06/02/04
06/03/04
06/04/04
06/05/04
06/06/04
06/07/04
06/08/04
06/09/04
06/10/04
06/11/04
06/12/04
06/13/04
06/14/04
06/15/04
06/16/04
06/17/04
06/18/04
06/19/04
06/20/04
06/21/04
06/22/04
06/23/04
06/24/04

5.85
5.24
4.66
4.11
3.60
3.13
2.69
2.29
1.92
1.60
1.30
1.30
1.60
4.11
4.66
5.24
5.54
5.85
5.85
5.24
4.66
4.11
3.60
3.13
2.69
2.69
4.38
6.51
9.08
12.10
15.57
19.47
21.90
24.48
27.20
20.67
15.04
15.04
14.53
14.03
16.64
19.47
22.53
25.82
29.34
33.08
37.86
34.64
31.55
28.61
25.82
23.17
19.47
18.31
17.19
16.10

06/25/04
06/26/04
06/27/04
06/28/04
06/29/04
06/30/04
07/01/04
07/02/04
07/03/04
07/04/04
07/05/04
07/06/04
07/07/04
07/08/04
07/09/04
07/10/04
07/11/04
07/12/04
07/13/04
07/14/04
07/15/04
07/16/04
07/17/04
07/18/04
07/19/04
07/20/04
07/21/04
07/22/04
07/23/04
07/24/04
07/25/04
07/26/04
07/27/04
07/28/04
07/29/04
07/30/04
07/31/04
08/01/04
08/02/04
08/03/04
08/04/04
08/05/04
08/06/04
08/07/04
08/08/04
08/09/04
08/10/04
08/11/04
08/12/04
08/13/04
08/14/04
08/15/04
08/16/04
08/17/04
08/18/04
08/19/04

15.04
14.03
13.05
12.10
10.32
10.32
10.32
10.76
10.76
11.20
11.20
11.20
10.54
9.90
9.29
8.69
8.11
7.56
7.02
6.51
6.02
5.54
5.09
4.66
4.24
3.60
3.36
3.13
2.69
2.90
2.69
2.48
2.29
2.10
1.92
1.76
1.60
1.45
1.30
1.17
1.05
0.93
0.83
0.73
0.64
0.64
0.64
0.57
0.50
0.44
0.39
0.34
0.34
0.34
0.34
0.34



08/20/04
08/21/04
08/22/04
08/23/04
08/24/04
08/25/04
08/26/04
08/27/04
08/28/04
08/29/04
08/30/04
08/31/04
09/01/04
09/02/04
09/03/04
09/04/04
09/05/04
09/06/04
09/07/04
09/08/04
09/09/04
09/10/04
09/11/04
09/12/04
09/13/04
09/14/04
09/15/04
09/16/04
09/17/04
09/18/04
09/19/04
09/20/04
09/21/04
09/22/04
09/23/04
09/24/04
09/25/04
09/26/04
09/27/04
09/28/04
09/29/04
09/30/04
10/01/04
10/02/04
10/03/04
10/04/04
10/05/04
10/06/04
10/07/04
10/08/04
10/09/04
10/10/04
10/11/04
10/12/04
10/13/04
10/14/04

0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.39
0.44
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.44
0.50
0.57
0.64
0.83
0.83

10/15/04
10/16/04
10/17/04
10/18/04
10/19/04
10/20/04
10/21/04
10/22/04
10/23/04
10/24/04
10/25/04
10/26/04
10/27/04
10/28/04
10/29/04
10/30/04
10/31/04
11/01/04
11/02/04
11/03/04
11/04/04
11/05/04
11/06/04
11/07/04
11/08/04
11/09/04
11/10/04
11/11/04
11/12/04
11/13/04
11/14/04
11/15/04
11/16/04
11/17/04
11/18/04
11/19/04
11/20/04
11/21/04
11/22/04
11/23/04
11/24/04
11/25/04
11/26/04
11/27/04
11/28/04
11/29/04
11/30/04
12/01/04
12/02/04
12/03/04
12/04/04
12/05/04
12/06/04
12/07/04
12/08/04
12/09/04

0.83
0.83
0.83
0.83
0.83
0.82
0.81
0.79
0.78
0.77
0.76
0.75
0.74
0.73
0.72
0.71
0.70
0.69
0.67
0.66
0.65
0.64
0.63
0.62
0.61
0.60
0.59
0.58
0.57
0.56
0.55
0.54
0.53
0.52
0.51
0.50
0.49
0.48
0.47
0.47
0.46
0.45
0.44
0.43
0.42
0.41
0.41
0.40
0.39
0.38
0.37
0.37
0.36
0.35
0.35
0.34

12/10/04
12/11/04
12/12/04
12/13/04
12/14/04
12/15/04
12/16/04
12/17/04
12/18/04
12/19/04
12/20/04
12/21/04
12/22/04
12/23/04
12/24/04
12/25/04
12/26/04
12/27/04
12/28/04
12/29/04
12/30/04
12/31/04
01/01/05
01/02/05
01/03/05
01/04/05
01/05/05
01/06/05
01/07/05
01/08/05
01/09/05
01/10/05
01/11/05
01/12/05
01/13/05
01/14/05
01/15/05
01/16/05
01/17/05
01/18/05
01/19/05
01/20/05
01/21/05
01/22/05
01/23/05
01/24/05
01/25/05
01/26/05
01/27/05
01/28/05
01/29/05
01/30/05
01/31/05
02/01/05
02/02/05
02/03/05

0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34



02/04/05
02/05/05
02/06/05
02/07/05
02/08/05
02/09/05
02/10/05
02/11/05
02/12/05
02/13/05
02/14/05
02/15/05
02/16/05
02/17/05
02/18/05
02/19/05
02/20/05
02/21/05
02/22/05
02/23/05
02/24/05
02/25/05
02/26/05
02/27/05
02/28/05
03/01/05
03/02/05
03/03/05
03/04/05
03/05/05
03/06/05
03/07/05
03/08/05
03/09/05
03/10/05
03/11/05
03/12/05
03/13/05
03/14/05
03/15/05
03/16/05
03/17/05
03/18/05
03/19/05
03/20/05
03/21/05
03/22/05
03/23/05
03/24/05
03/25/05
03/26/05
03/27/05
03/28/05
03/29/05
03/30/05
03/31/05

0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34

04/01/05
04/02/05
04/03/05
04/04/05
04/05/05
04/06/05
04/07/05
04/08/05
04/09/05
04/10/05
04/11/05
04/12/05
04/13/05
04/14/05
04/15/05
04/16/05
04/17/05
04/18/05
04/19/05
04/20/05
04/21/05
04/22/05
04/23/05
04/24/05
04/25/05
04/26/05
04/27/05
04/28/05
04/29/05
04/30/05
05/01/05
05/02/05
05/03/05
05/04/05
05/05/05
05/06/05
05/07/05
05/08/05
05/09/05
05/10/05
05/11/05
05/12/05
05/13/05
05/14/05
05/15/05
05/16/05
05/17/05
05/18/05
05/19/05
05/20/05
05/21/05
05/22/05
05/23/05
05/24/05
05/25/05
05/26/05

0.34
0.38
0.39
2.39
2.01
2.01
2.01
2.24
2.24
2.48
2.48
2.48
2.48
2.48
2.48
2.48
2.48
2.48
2.48
2.48
2.48
2.48
2.48
2.48
2.48
2.48
2.48
2.48
2.48
0.69
0.69
0.69
0.69
1.41
2.48
3.91
5.70
7.83
10.32
13.78
12.57
11.42
10.32
9.29
8.30
7.38
6.51
5.93
5.39
4.87
4.38
3.91
3.48
3.01
2.88
2.74

05/27/05
05/28/05
05/29/05
05/30/05
05/31/05
06/01/05
06/02/05
06/03/05
06/04/05
06/05/05
06/06/05
06/07/05
06/08/05
06/09/05
06/10/05
06/11/05
06/12/05
06/13/05
06/14/05
06/15/05
06/16/05
06/17/05
06/18/05
06/19/05
06/20/05
06/21/05
06/22/05
06/23/05
06/24/05
06/25/05
06/26/05
06/27/05
06/28/05
06/29/05
06/30/05
07/01/05
07/02/05
07/03/05
07/04/05
07/05/05
07/06/05
07/07/05
07/08/05
07/09/05
07/10/05
07/11/05
07/12/05
07/13/05
07/14/05
07/15/05
07/16/05
07/17/05
07/18/05
07/19/05
07/20/05
07/21/05

2.61
2.48
2.36
2.24
2.01
4.58
8.30
13.17
19.18
26.33
34.64
40.81
45.20
49.83
335.50
545.74
470.00
434.25
367.00
339.20
312.50
286.89
262.38
238.97
216.64
194.48
171.75
150.43
130.52
112.04
94.96
79.30
67.79
63.71
59.75
55.92
52.22
48.65
45.20
40.81
38.17
35.63
33.17
30.80
28.52
26.33
23.82
21.59
19.47
17.46
15.57
13.78
12.10
10.32
10.06
9.80



07/22/05
07/23/05
07/24/05
07/25/05
07/26/05
07/27/05
07/28/05
07/29/05
07/30/05
07/31/05
08/01/05
08/02/05
08/03/05
08/04/05
08/05/05
08/06/05
08/07/05
08/08/05
08/09/05
08/10/05
08/11/05
08/12/05
08/13/05
08/14/05
08/15/05
08/16/05
08/17/05
08/18/05
08/19/05
08/20/05
08/21/05
08/22/05
08/23/05
08/24/05
08/25/05
08/26/05
08/27/05
08/28/05
08/29/05
08/30/05
08/31/05
09/01/05
09/02/05
09/03/05
09/04/05
09/05/05
09/06/05
09/07/05
09/08/05
09/09/05
09/10/05
09/11/05
09/12/05
09/13/05
09/14/05
09/15/05

9.54
9.29
9.03
8.79
8.54
8.30
8.07
7.83
7.60
7.38
7.16
6.94
6.72
6.51
6.30
6.10
5.89
2.48
2.66
2.85
3.04
3.24
3.45
3.66
3.88
411
4.34
4.58
4.83
5.09
5.35
5.70
6.81
8.02
9.34
10.76
12.28
13.90
15.63
17.46
19.40
21.44
23.58
25.82
28.17
30.62
30.80
28.35
25.99
23.74
21.59
19.55
17.60
15.76
14.03
12.39

09/16/05
09/17/05
09/18/05
09/19/05
09/20/05
09/21/05
09/22/05
09/23/05
09/24/05
09/25/05
09/26/05
09/27/05
09/28/05
09/29/05
09/30/05
10/01/05
10/02/05
10/03/05
10/04/05
10/05/05
10/06/05
10/07/05
10/08/05
10/09/05
10/10/05
10/11/05
10/12/05
10/13/05
10/14/05
10/15/05
10/16/05
10/17/05
10/18/05
10/19/05
10/20/05
10/21/05
10/22/05
10/23/05
10/24/05
10/25/05
10/26/05
10/27/05
10/28/05
10/29/05
10/30/05
10/31/05
11/01/05
11/02/05
11/03/05
11/04/05
11/05/05
11/06/05
11/07/05
11/08/05
11/09/05
11/10/05

10.86
9.44
8.11
6.89
5.70
5.13
4.58
4.08
3.60
3.16
2.74
2.36
2.01
1.69
141
1.16
0.93
0.74
0.50
0.50
0.30
0.50
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34

11/11/05
11/12/05
11/13/05
11/14/05
11/15/05
11/16/05
11/17/05
11/18/05
11/19/05
11/20/05
11/21/05
11/22/05
11/23/05
11/24/05
11/25/05
11/26/05
11/27/05
11/28/05
11/29/05
11/30/05
12/01/05
12/02/05
12/03/05
12/04/05
12/05/05
12/06/05
12/07/05
12/08/05
12/09/05
12/10/05
12/11/05
12/12/05
12/13/05
12/14/05
12/15/05
12/16/05
12/17/05
12/18/05
12/19/05
12/20/05
12/21/05
12/22/05
12/23/05
12/24/05
12/25/05
12/26/05
12/27/05
12/28/05
12/29/05
12/30/05
12/31/05
01/01/06
01/02/06
01/03/06
01/04/06
01/05/06

0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34



01/06/06
01/07/06
01/08/06
01/09/06
01/10/06
01/11/06
01/12/06
01/13/06
01/14/06
01/15/06
01/16/06
01/17/06
01/18/06
01/19/06
01/20/06
01/21/06
01/22/06
01/23/06
01/24/06
01/25/06
01/26/06
01/27/06
01/28/06
01/29/06
01/30/06
01/31/06
02/01/06
02/02/06
02/03/06
02/04/06
02/05/06
02/06/06
02/07/06
02/08/06
02/09/06
02/10/06
02/11/06
02/12/06
02/13/06
02/14/06
02/15/06
02/16/06
02/17/06
02/18/06
02/19/06
02/20/06
02/21/06
02/22/06
02/23/06
02/24/06
02/25/06
02/26/06
02/27/06
02/28/06
03/01/06
03/02/06

0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34

03/03/06
03/04/06
03/05/06
03/06/06
03/07/06
03/08/06
03/09/06
03/10/06
03/11/06
03/12/06
03/13/06
03/14/06
03/15/06
03/16/06
03/17/06
03/18/06
03/19/06
03/20/06
03/21/06
03/22/06
03/23/06
03/24/06
03/25/06
03/26/06
03/27/06
03/28/06
03/29/06
03/30/06
03/31/06
04/01/06
04/02/06
04/03/06
04/04/06
04/05/06
04/06/06
04/07/06
04/08/06
04/09/06
04/10/06
04/11/06
04/12/06
04/13/06
04/14/06
04/15/06
04/16/06
04/17/06
04/18/06
04/19/06
04/20/06
04/21/06
04/22/06
04/23/06
04/24/06
04/25/06
04/26/06
04/27/06

0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.50
1.60
3.60
6.51
10.32
15.04
15.04
15.04
15.04
14.53
14.03
14.03
13.53
13.05
12.57
12.10
11.64
11.64
11.20
10.81
10.43
10.05
9.69
9.33
8.97
8.63
8.29
7.93
7.56
7.20
6.85
6.51
3.60
6.18
5.85
5.85

04/28/06
04/29/06
04/30/06
05/01/06
05/02/06
05/03/06
05/04/06
05/05/06
05/06/06
05/07/06
05/08/06
05/09/06
05/10/06
05/11/06
05/12/06
05/13/06
05/14/06
05/15/06
05/16/06
05/17/06
05/18/06
05/19/06
05/20/06
05/21/06
05/22/06
05/23/06
05/24/06
05/25/06
05/26/06
05/27/06
05/28/06
05/29/06
05/30/06
05/31/06
06/01/06
06/02/06
06/03/06
06/04/06
06/05/06
06/06/06
06/07/06
06/08/06
06/09/06
06/10/06
06/11/06
06/12/06
06/13/06
06/14/06
06/15/06
06/16/06
06/17/06
06/18/06
06/19/06
06/20/06
06/21/06
06/22/06

6.18
6.18
6.51
6.51
7.20
7.20
6.51
3.60
19.31
19.90
20.50
21.11
4.66
4.38
4.38
4.11
4.11
3.85
3.85
3.60
3.13
2.69
2.29
1.92
1.60
1.45
1.30
1.05
0.83
0.64
0.50
0.39
0.31
0.27
0.29
0.29
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27



06/23/06
06/24/06
06/25/06
06/26/06
06/27/06
06/28/06
06/29/06
06/30/06
07/01/06
07/02/06
07/03/06
07/04/06
07/05/06
07/06/06
07/07/06
07/08/06
07/09/06
07/10/06
07/11/06
07/12/06
07/13/06
07/14/06
07/15/06
07/16/06
07/17/06
07/18/06
07/19/06
07/20/06
07/21/06
07/22/06
07/23/06
07/24/06
07/25/06
07/26/06
07/27/06
07/28/06
07/29/06
07/30/06
07/31/06
08/01/06
08/02/06
08/03/06
08/04/06
08/05/06
08/06/06
08/07/06
08/08/06
08/09/06
08/10/06
08/11/06
08/12/06
08/13/06
08/14/06
08/15/06
08/16/06
08/17/06

0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

08/18/06
08/19/06
08/20/06
08/21/06
08/22/06
08/23/06
08/24/06
08/25/06
08/26/06
08/27/06
08/28/06
08/29/06
08/30/06
08/31/06
09/01/06
09/02/06
09/03/06
09/04/06
09/05/06
09/06/06
09/07/06
09/08/06
09/09/06
09/10/06
09/11/06
09/12/06
09/13/06
09/14/06
09/15/06
09/16/06
09/17/06
09/18/06
09/19/06
09/20/06
09/21/06
09/22/06
09/23/06
09/24/06
09/25/06
09/26/06
09/27/06
09/28/06
09/29/06
09/30/06
10/01/06
10/02/06
10/03/06
10/04/06
10/05/06
10/06/06
10/07/06
10/08/06
10/09/06
10/10/06
10/11/06
10/12/06

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

10/13/06
10/14/06
10/15/06
10/16/06
10/17/06
10/18/06
10/19/06
10/20/06
10/21/06
10/22/06
10/23/06
10/24/06
10/25/06
10/26/06
10/27/06
10/28/06
10/29/06
10/30/06
10/31/06
11/01/06
11/02/06
11/03/06
11/04/06
11/05/06
11/06/06
11/07/06
11/08/06
11/09/06
11/10/06
11/11/06
11/12/06
11/13/06
11/14/06
11/15/06
11/16/06
11/17/06
11/18/06
11/19/06
11/20/06
11/21/06
11/22/06
11/23/06
11/24/06
11/25/06
11/26/06
11/27/06
11/28/06
11/29/06
11/30/06
12/01/06
12/02/06
12/03/06
12/04/06
12/05/06
12/06/06
12/07/06

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



12/08/06
12/09/06
12/10/06
12/11/06
12/12/06
12/13/06
12/14/06
12/15/06
12/16/06
12/17/06
12/18/06
12/19/06
12/20/06
12/21/06
12/22/06
12/23/06
12/24/06
12/25/06
12/26/06
12/27/06
12/28/06
12/29/06
12/30/06
12/31/06
01/01/07
01/02/07
01/03/07
01/04/07
01/05/07
01/06/07
01/07/07
01/08/07
01/09/07
01/10/07
01/11/07
01/12/07
01/13/07
01/14/07
01/15/07
01/16/07
01/17/07
01/18/07
01/19/07
01/20/07
01/21/07
01/22/07
01/23/07
01/24/07
01/25/07
01/26/07
01/27/07
01/28/07
01/29/07
01/30/07
01/31/07
02/01/07

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

02/02/07
02/03/07
02/04/07
02/05/07
02/06/07
02/07/07
02/08/07
02/09/07
02/10/07
02/11/07
02/12/07
02/13/07
02/14/07
02/15/07
02/16/07
02/17/07
02/18/07
02/19/07
02/20/07
02/21/07
02/22/07
02/23/07
02/24/07
02/25/07
02/26/07
02/27/07
02/28/07
03/01/07
03/02/07
03/03/07
03/04/07
03/05/07
03/06/07
03/07/07
03/08/07
03/09/07
03/10/07
03/11/07
03/12/07
03/13/07
03/14/07
03/15/07
03/16/07
03/17/07
03/18/07
03/19/07
03/20/07
03/21/07
03/22/07
03/23/07
03/24/07
03/25/07
03/26/07
03/27/07
03/28/07
03/29/07

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.30
1.60
6.51
15.04
27.20
42.98
62.37
85.39
112.04
142.30
176.18
213.69
194.48
176.18
158.79
142.30
126.71
98.26
79.30
78.11

03/30/07
03/31/07
04/01/07
04/02/07
04/03/07
04/04/07
04/05/07
04/06/07
04/07/07
04/08/07
04/09/07
04/10/07
04/11/07
04/12/07
04/13/07
04/14/07
04/15/07
04/16/07
04/17/07
04/18/07
04/19/07
04/20/07
04/21/07
04/22/07
04/23/07
04/24/07
04/25/07
04/26/07
04/27/07
04/28/07
04/29/07
04/30/07
05/01/07
05/02/07
05/03/07
05/04/07
05/05/07
05/06/07
05/07/07
05/08/07
05/09/07
05/10/07
05/11/07
05/12/07
05/13/07
05/14/07
05/15/07
05/16/07
05/17/07
05/18/07
05/19/07
05/20/07
05/21/07
05/22/07
05/23/07
05/24/07

75.75
74.59
74.59
74.59
74.59
74.59
74.59
74.59
74.59
73.43
73.43
73.43
72.29
72.29
71.15
71.15
70.02
68.90
67.79
67.79
68.90
72.29
85.39
98.26
112.04
126.71
142.30
126.71
112.04
98.26
73.43
62.37
46.57
33.08
37.95
43.15
48.70
54.58
60.79
67.79
62.37
57.19
52.22
47.49
42.98
38.69
34.64
31.93
29.34
26.85
24.48
22.22
20.07
18.03
16.10
14.28



05/25/07
05/26/07
05/27/07
05/28/07
05/29/07
05/30/07
05/31/07
06/01/07
06/02/07
06/03/07
06/04/07
06/05/07
06/06/07
06/07/07
06/08/07
06/09/07
06/10/07
06/11/07
06/12/07
06/13/07
06/14/07
06/15/07
06/16/07
06/17/07
06/18/07
06/19/07
06/20/07
06/21/07
06/22/07
06/23/07
06/24/07
06/25/07
06/26/07
06/27/07
06/28/07
06/29/07
06/30/07
07/01/07
07/02/07
07/03/07
07/04/07
07/05/07
07/06/07
07/07/07
07/08/07
07/09/07
07/10/07
07/11/07
07/12/07
07/13/07
07/14/07
07/15/07
07/16/07
07/17/07
07/18/07
07/19/07

12.57
12.10
11.64
11.20
10.76
10.32
10.32
29.34
58.21
96.93
145.52
203.97
272.28
347.93
347.93
323.29
299.56
276.73
254.81
233.80
213.69
194.48
176.18
158.79
142.30
142.30
126.71
126.71
126.71
126.71
126.71
126.71
98.26
85.39
73.43
62.37
52.22
42.98
34.64
32.31
30.07
27.90
25.82
23.82
21.90
20.07
18.31
15.04
14.03
13.05
12.10
11.20
10.32
9.49
8.69
7.93

07/20/07
07/21/07
07/22/07
07/23/07
07/24/07
07/25/07
07/26/07
07/27/07
07/28/07
07/29/07
07/30/07
07/31/07
08/01/07
08/02/07
08/03/07
08/04/07
08/05/07
08/06/07
08/07/07
08/08/07
08/09/07
08/10/07
08/11/07
08/12/07
08/13/07
08/14/07
08/15/07
08/16/07
08/17/07
08/18/07
08/19/07
08/20/07
08/21/07
08/22/07
08/23/07
08/24/07
08/25/07
08/26/07
08/27/07
08/28/07
08/29/07
08/30/07
08/31/07
09/01/07
09/02/07
09/03/07
09/04/07
09/05/07
09/06/07
09/07/07
09/08/07
09/09/07
09/10/07
09/11/07
09/12/07
09/13/07

7.20
6.51
5.85
5.24
4.66
3.60
2.75
2.03
1.43
0.96
0.60
0.38
3.60
2.48
1.60
0.93
0.50
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30

09/14/07
09/15/07
09/16/07
09/17/07
09/18/07
09/19/07
09/20/07
09/21/07
09/22/07
09/23/07
09/24/07
09/25/07
09/26/07
09/27/07
09/28/07
09/29/07
09/30/07
10/01/07
10/02/07
10/03/07
10/04/07
10/05/07
10/06/07
10/07/07
10/08/07
10/09/07
10/10/07
10/11/07
10/12/07
10/13/07
10/14/07
10/15/07
10/16/07
10/17/07
10/18/07
10/19/07
10/20/07
10/21/07
10/22/07
10/23/07
10/24/07
10/25/07
10/26/07
10/27/07
10/28/07
10/29/07
10/30/07
10/31/07
11/01/07
11/02/07
11/03/07
11/04/07
11/05/07
11/06/07
11/07/07
11/08/07

0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30



11/09/07
11/10/07
11/11/07
11/12/07
11/13/07
11/14/07
11/15/07
11/16/07
11/17/07
11/18/07
11/19/07
11/20/07
11/21/07
11/22/07
11/23/07
11/24/07
11/25/07
11/26/07
11/27/07
11/28/07
11/29/07
11/30/07
12/01/07
12/02/07
12/03/07
12/04/07
12/05/07
12/06/07
12/07/07
12/08/07
12/09/07
12/10/07
12/11/07
12/12/07
12/13/07
12/14/07
12/15/07
12/16/07
12/17/07
12/18/07
12/19/07
12/20/07
12/21/07
12/22/07
12/23/07
12/24/07
12/25/07
12/26/07
12/27/07
12/28/07
12/29/07
12/30/07
12/31/07
01/01/08
01/02/08
01/03/08

0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30

01/04/08
01/05/08
01/06/08
01/07/08
01/08/08
01/09/08
01/10/08
01/11/08
01/12/08
01/13/08
01/14/08
01/15/08
01/16/08
01/17/08
01/18/08
01/19/08
01/20/08
01/21/08
01/22/08
01/23/08
01/24/08
01/25/08
01/26/08
01/27/08
01/28/08
01/29/08
01/30/08
01/31/08
02/01/08
02/02/08
02/03/08
02/04/08
02/05/08
02/06/08
02/07/08
02/08/08
02/09/08
02/10/08
02/11/08
02/12/08
02/13/08
02/14/08
02/15/08
02/16/08
02/17/08
02/18/08
02/19/08
02/20/08
02/21/08
02/22/08
02/23/08
02/24/08
02/25/08
02/26/08
02/27/08
02/28/08

0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30

02/29/08
03/01/08
03/02/08
03/03/08
03/04/08
03/05/08
03/06/08
03/07/08
03/08/08
03/09/08
03/10/08
03/11/08
03/12/08
03/13/08
03/14/08
03/15/08
03/16/08
03/17/08
03/18/08
03/19/08
03/20/08
03/21/08
03/22/08
03/23/08
03/24/08
03/25/08
03/26/08
03/27/08
03/28/08
03/29/08
03/30/08
03/31/08
04/01/08
04/02/08
04/03/08
04/04/08
04/05/08
04/06/08
04/07/08
04/08/08
04/09/08
04/10/08
04/11/08
04/12/08
04/13/08
04/14/08
04/15/08
04/16/08
04/17/08
04/18/08
04/19/08
04/20/08
04/21/08
04/22/08
04/23/08
04/24/08

0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.44
1.17
2.10
1.92
1.60
1.30
1.05
0.93
0.50
0.39
0.50
0.64
0.83
1.05
1.30
1.46
1.63
181
1.99
2.19
241
13.05
2.69
2.69
2.69
2.69
2.69
2.69
2.69
2.48
2.29



04/25/08
04/26/08
04/27/08
04/28/08
04/29/08
04/30/08
05/01/08
05/02/08
05/03/08
05/04/08
05/05/08
05/06/08
05/07/08
05/08/08
05/09/08
05/10/08
05/11/08
05/12/08
05/13/08
05/14/08
05/15/08
05/16/08
05/17/08
05/18/08
05/19/08
05/20/08
05/21/08
05/22/08
05/23/08
05/24/08
05/25/08
05/26/08
05/27/08
05/28/08
05/29/08
05/30/08
05/31/08
06/01/08
06/02/08
06/03/08
06/04/08
06/05/08
06/06/08
06/07/08
06/08/08
06/09/08
06/10/08
06/11/08
06/12/08
06/13/08
06/14/08
06/15/08
06/16/08
06/17/08
06/18/08
06/19/08

2.10
1.92
1.76
1.60
1.67
1.76
1.92
1.92
2.10
2.29
2.29
2.10
1.92
1.76
1.60
1.45
1.30
1.60
1.30
1.05
0.83
0.64
0.50
0.39
0.31
0.27
0.28
0.29
0.31
0.33
0.35
0.38
0.42
0.48
0.55
0.62
0.71
0.71
0.71
0.43
0.29
0.28
0.40
0.64
1.02
1.60
1.92
2.29
2.69
3.13
3.60
411
5.24
5.85
6.51
8.30

06/20/08
06/21/08
06/22/08
06/23/08
06/24/08
06/25/08
06/26/08
06/27/08
06/28/08
06/29/08
06/30/08
07/01/08
07/02/08
07/03/08
07/04/08
07/05/08
07/06/08
07/07/08
07/08/08
07/09/08
07/10/08
07/11/08
07/12/08
07/13/08
07/14/08
07/15/08
07/16/08
07/17/08
07/18/08
07/19/08
07/20/08
07/21/08
07/22/08
07/23/08
07/24/08
07/25/08
07/26/08
07/27/08
07/28/08
07/29/08
07/30/08
07/31/08
08/01/08
08/02/08
08/03/08
08/04/08
08/05/08
08/06/08
08/07/08
08/08/08
08/09/08
08/10/08
08/11/08
08/12/08
08/13/08
08/14/08

10.32
12.57
15.04
17.74
20.67
24.48
20.67
17.74
105.04
95.62
6.51
5.24
4.11
3.13
2.29
1.60
1.05
0.93
0.93
0.83
0.83
0.73
0.73
0.64
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.37
0.28
0.29
0.40
0.62
0.95
1.02
1.02
1.02
1.02
1.14
1.14
1.27
1.27
1.27
1.27
1.27
1.27
1.27
1.27
1.27
1.27
1.41
1.41

08/15/08
08/16/08
08/17/08
08/18/08
08/19/08
08/20/08
08/21/08
08/22/08
08/23/08
08/24/08
08/25/08
08/26/08
08/27/08
08/28/08
08/29/08
08/30/08
08/31/08
09/01/08
09/02/08
09/03/08
09/04/08
09/05/08
09/06/08
09/07/08
09/08/08
09/09/08
09/10/08
09/11/08
09/12/08
09/13/08
09/14/08
09/15/08
09/16/08
09/17/08
09/18/08
09/19/08
09/20/08
09/21/08
09/22/08
09/23/08
09/24/08
09/25/08
09/26/08
09/27/08
09/28/08
09/29/08
09/30/08
10/01/08
10/02/08
10/03/08
10/04/08
10/05/08
10/06/08
10/07/08
10/08/08
10/09/08

1.41
1.41
1.41
1.41
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58



10/10/08
10/11/08
10/12/08
10/13/08
10/14/08
10/15/08
10/16/08
10/17/08
10/18/08
10/19/08
10/20/08
10/21/08
10/22/08
10/23/08
10/24/08
10/25/08
10/26/08
10/27/08
10/28/08
10/29/08
10/30/08
10/31/08
11/01/08
11/02/08
11/03/08
11/04/08
11/05/08
11/06/08
11/07/08
11/08/08
11/09/08
11/10/08
11/11/08
11/12/08
11/13/08
11/14/08
11/15/08
11/16/08
11/17/08
11/18/08
11/19/08
11/20/08
11/21/08
11/22/08
11/23/08
11/24/08
11/25/08
11/26/08
11/27/08
11/28/08
11/29/08
11/30/08
12/01/08
12/02/08
12/03/08
12/04/08

8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58

12/05/08
12/06/08
12/07/08
12/08/08
12/09/08
12/10/08
12/11/08
12/12/08
12/13/08
12/14/08
12/15/08
12/16/08
12/17/08
12/18/08
12/19/08
12/20/08
12/21/08
12/22/08
12/23/08
12/24/08
12/25/08
12/26/08
12/27/08
12/28/08
12/29/08
12/30/08
12/31/08
01/01/09
01/02/09
01/03/09
01/04/09
01/05/09
01/06/09
01/07/09
01/08/09
01/09/09
01/10/09
01/11/09
01/12/09
01/13/09
01/14/09
01/15/09
01/16/09
01/17/09
01/18/09
01/19/09
01/20/09
01/21/09
01/22/09
01/23/09
01/24/09
01/25/09
01/26/09
01/27/09
01/28/09
01/29/09

8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58

01/30/09
01/31/09
02/01/09
02/02/09
02/03/09
02/04/09
02/05/09
02/06/09
02/07/09
02/08/09
02/09/09
02/10/09
02/11/09
02/12/09
02/13/09
02/14/09
02/15/09
02/16/09
02/17/09
02/18/09
02/19/09
02/20/09
02/21/09
02/22/09
02/23/09
02/24/09
02/25/09
02/26/09
02/27/09
02/28/09
03/01/09
03/02/09
03/03/09
03/04/09
03/05/09
03/06/09
03/07/09
03/08/09
03/09/09
03/10/09
03/11/09
03/12/09
03/13/09
03/14/09
03/15/09
03/16/09
03/17/09
03/18/09
03/19/09
03/20/09
03/21/09
03/22/09
03/23/09
03/24/09
03/25/09
03/26/09

8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
0.29
0.33
0.39
0.47
0.57
0.69
0.83
0.99
1.17
1.37
1.60
3.13
5.24
7.93
11.20
15.04
19.47
24.48
30.07
36.23
42.98
52.22
59.23



03/27/09
03/28/09
03/29/09
03/30/09
03/31/09
04/01/09
04/02/09
04/03/09
04/04/09
04/05/09
04/06/09
04/07/09
04/08/09
04/09/09
04/10/09
04/11/09
04/12/09
04/13/09
04/14/09
04/15/09
04/16/09
04/17/09
04/18/09
04/19/09
04/20/09
04/21/09
04/22/09
04/23/09
04/24/09
04/25/09
04/26/09
04/27/09
04/28/09
04/29/09
04/30/09
05/01/09
05/02/09
05/03/09
05/04/09
05/05/09
05/06/09
05/07/09
05/08/09
05/09/09
05/10/09
05/11/09
05/12/09
05/13/09
05/14/09
05/15/09
05/16/09
05/17/09
05/18/09
05/19/09
05/20/09
05/21/09

66.69

74.59

82.93

91.72
100.94
110.62
120.73
131.29
142.30
153.74
165.64
177.97
194.48
254.81
323.29
399.92
484.69
577.61
678.68
787.90
905.27
946.20
795.47
657.82
533.24
427.27
397.23
368.29
340.44
313.69
288.03
263.47
233.80
221.62
209.77
198.25
187.05
176.18
165.64
142.30
158.79
176.18
194.48
213.69
233.80
254.81
221.62
190.75
162.19
135.96
112.04

90.43

68.90

66.69

64.51

62.37

05/22/09
05/23/09
05/24/09
05/25/09
05/26/09
05/27/09
05/28/09
05/29/09
05/30/09
05/31/09
06/01/09
06/02/09
06/03/09
06/04/09
06/05/09
06/06/09
06/07/09
06/08/09
06/09/09
06/10/09
06/11/09
06/12/09
06/13/09
06/14/09
06/15/09
06/16/09
06/17/09
06/18/09
06/19/09
06/20/09
06/21/09
06/22/09
06/23/09
06/24/09
06/25/09
06/26/09
06/27/09
06/28/09
06/29/09
06/30/09
07/01/09
07/02/09
07/03/09
07/04/09
07/05/09
07/06/09
07/07/09
07/08/09
07/09/09
07/10/09
07/11/09
07/12/09
07/13/09
07/14/09
07/15/09
07/16/09

60.27
58.21
56.18
54.18
52.22
48.42
44.75
41.24
37.86
34.64
31.55
28.61
28.61
27.90
27.90
27.90
27.20
27.20
28.83
30.29
31.78
33.31
34.87
36.47
38.11
39.78
41.49
43.24
45.02
46.84
48.70
50.59
52.51
54.48
56.48
58.51
60.59
62.69
64.84
74.59
70.02
65.60
61.32
57.19
53.20
49.35
46.57
43.86
41.24
38.69
36.23
33.85
31.55
29.34
27.20
25.89

07/17/09
07/18/09
07/19/09
07/20/09
07/21/09
07/22/09
07/23/09
07/24/09
07/25/09
07/26/09
07/27/09
07/28/09
07/29/09
07/30/09
07/31/09
08/01/09
08/02/09
08/03/09
08/04/09
08/05/09
08/06/09
08/07/09
08/08/09
08/09/09
08/10/09
08/11/09
08/12/09
08/13/09
08/14/09
08/15/09
08/16/09
08/17/09
08/18/09
08/19/09
08/20/09
08/21/09
08/22/09
08/23/09
08/24/09
08/25/09
08/26/09
08/27/09
08/28/09
08/29/09
08/30/09
08/31/09
09/01/09
09/02/09
09/03/09
09/04/09
09/05/09
09/06/09
09/07/09
09/08/09
09/09/09
09/10/09

24.61
23.37
22.15
20.97
19.83
18.71
17.63
16.58
15.57
14.58
13.63
12.57
12.57
13.05
13.05
13.53
14.03
14.03
14.03
14.03
14.03
14.03
14.03
14.03
14.03
14.03
14.03
14.03
14.03
14.03
14.03
14.03
13.73
13.43
13.14
12.86
12.57
12.29
12.01
11.74
11.46
11.20
10.93
10.67
10.41
10.32
10.24
10.15
10.07

9.99

9.90

9.82

9.74

9.65

9.57

9.49



09/11/09
09/12/09
09/13/09
09/14/09
09/15/09
09/16/09
09/17/09
09/18/09
09/19/09
09/20/09
09/21/09
09/22/09
09/23/09
09/24/09
09/25/09
09/26/09
09/27/09
09/28/09
09/29/09
09/30/09
10/01/09
10/02/09
10/03/09
10/04/09
10/05/09
10/06/09
10/07/09
10/08/09
10/09/09
10/10/09
10/11/09
10/12/09
10/13/09
10/14/09
10/15/09
10/16/09
10/17/09
10/18/09
10/19/09
10/20/09
10/21/09
10/22/09
10/23/09
10/24/09
10/25/09
10/26/09
10/27/09
10/28/09
10/29/09
10/30/09
10/31/09
11/01/09
11/02/09
11/03/09
11/04/09
11/05/09

9.41
9.33
9.24
8.69
8.69
8.69
8.69
8.69
8.69
8.69
8.69
8.69
8.69
8.69
8.69
8.69
8.69
8.69
8.69
8.69
8.30
7.93
7.56
7.20
6.85
6.51
6.18
5.85
5.54
5.24
4.94
4.66
4.38
411
3.85
3.60
3.36
3.13
2.90
2.69
2.48
2.29
2.10
1.92
1.76
1.60
1.45
1.30
1.17
0.93
0.83
0.73
0.64
0.57
0.50
0.50

11/06/09
11/07/09
11/08/09
11/09/09
11/10/09
11/11/09
11/12/09
11/13/09
11/14/09
11/15/09
11/16/09
11/17/09
11/18/09
11/19/09
11/20/09
11/21/09
11/22/09
11/23/09
11/24/09
11/25/09
11/26/09
11/27/09
11/28/09
11/29/09
11/30/09
12/01/09
12/02/09
12/03/09
12/04/09
12/05/09
12/06/09
12/07/09
12/08/09
12/09/09
12/10/09
12/11/09
12/12/09
12/13/09
12/14/09
12/15/09
12/16/09
12/17/09
12/18/09
12/19/09
12/20/09
12/21/09
12/22/09
12/23/09
12/24/09
12/25/09
12/26/09
12/27/09
12/28/09
12/29/09
12/30/09
12/31/09

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50



Appendix C
Flow Duration Curve for Site 380267



Flow Duration Curve for Site 380276
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Appendix D
Estimated Load, TMDL Target, Percentage of Reduction Requirednd
Load Duration Curve for Site 380276



Load (Million CFU/Day)

Load (Million CFU/Period)

Median Percentile Existing TMDL Days Existing TMDL Percent Reduction
High 2.51% 258883.15 86219.39 18.21 4715168.33 1570356.79 66.70%
Moist 24.00% 28699.34 8410.08 138.70 3980598.92 1166478.65 70.70%
Dry 52.50% 2492.66 781.08 69.35 172866.23 54167.89 68.66%
Low 78.00% 270.93 168.54 116.80 31644.33 19685.26 37.79%
\ Total 343 8900278 2810689 68.42%
Load Duration Curve for Site 382076
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Appendix E
US EPA Region 8 Public Notice Review and Comments



EPA REGION VIII TMDL REVIEW

TMDL Document Info:

Document Name: Fecal Coliform Bacteria TMDL for Cottonwood Creek
and its Tributaries in LaMoure and Logan Counties,
North Dakota

Submitted by: Mike Ell, North Dakota Department of Health

Date Received: August 11, 2010

Review Date: August 30, 2010

Reviewer: Vern Berry, EPA

Rough Draft / Public Notice / | Public Notice

Final?

Notes:

Reviewers Final Recommeaiibn(s) to EPA Administratouged for final review only

[ ] Approve

[] Partial Approval

[ ] Disapprove

[ ] Insufficient Information
Approval Notes to Administrator:

This document providea standard format for EPA Region 8 to provide comments to state TMDL programs on
TMDL documents submitted to EPA for either formal or informal review. All TMDL documents are evaluated
against the minimum submission requirements and TMDL elements idéritifthe following 8 sections:

1. Problem Description

1.1..TMDL Document Submittal Letter

1.2. Identification of the Waterbody, Impairments, and Study Boundaries
1.3. Water Quality Standards

Water Quality Target

Pollutant Source Analysis

TMDL Technical Analyss

4.1. Data Set Description

4.2. Waste Load Allocations (WLA)

4.3. Load Allocations (LA)

4.4. Margin of Safety (MOS)

4.5. Seasonality and variations in assimilative capacity
Public Participation

Monitoring Strategy

Restoration Strategy

Daily Loading Expression

pwnN

©No O

Under Section 303(d) of the Clean Water Act, waterbodies that are not attaining one or more water quality
standard (WQS) are considered fi mpaired. 0 When t he
TMDL analysis is required to assess tppropriate maximum allowable pollutant loading rate. A TMDL

document consists of a technical analysis conducted to: (1) assess the maximum pollutant loading rate that a
waterbody is able to assimilate while maintaining water quality standards; aaitb¢2)e that assimilative

capacity among the known sources of that polluténivell written TMDL document will describe a path forward

that may be used by those who implement the TMDL recommendations to attain and maintain WQS.



Each of the following ight sections describes the factors that EPA Region 8 staff considers when reviewing

TMDL document s. Al so included in each section is a
t hat section, a brief sumamadyt md 1tdvei EWAr 6§ £ vé @wmae ts
Use of the verb fimusto in the minimum submission re
submitted because it relates to elements of the TMDL required by the CWA and by regulation. Eserof th
Ashoul do bel ow denotes information that is generall
approvable.

This review template is intended to ensure compliance with the Clean Water Act and that the reviewed documents
are technically sand and the conclusions are technicdiensible.

1. Problem Description

A TMDL document needs to provide a clear explanation of the problem it is intended to address. Included in that
description should be a definitive portrayal of the physicahbaries to which the TMDL applies, as well as a

clear description of the impairments that the TMDL intends to address and the associated pollutant(s) causing
those impairments. While the existence of one or more impairment and stressor may be kadmpoitant

that a comprehensive evaluation of the water quality be conducted prior to development of the TMDL to ensure
that all water quality problems and associated stressors are identified. Typically, this step is conducted prior to the
303(d) listingof a waterbody through the monitoring and assessment program. The designated uses and water
guality criteria for the waterbody should be examined against available data to provide an evaluation of the water
guality relative to all applicable water qugilgtandards. If, as part of this exercise, additional WQS problems are
discovered and additional stressor pollutants are identified, consideration should be given to concurrently
evaluating TMDLs for those additional pollutants. If it is determineditizaifficient data is available to make

such an evaluation, this should be noted in the TMDL document.

1.1 TMDL Document Submittal Letter

When a TMDL document is submitted to EPA requesting formal comments or a final review and approval, the
submittal packagshould include a letter identifying the document being submitted and the purpose of the
submission.

Minimum Submission Requirements.
XI A TMDL submittal letter should be included with each TMDL document submitt&dP# requesting a foral review.

XI The submittal letter should specify whether the TMDL document is being submitted for initial review and comments,
public review and comments, or final review and approval.

[0 Each TMDL document submitted to ERé@r final review and approval should be accompanied by a submittal letter that
explicitly states that the submittal is a final TMDL submitted under Section 303(d) of the Clean Water Act for EPA
review and approval. This clearly establishes the Statédg/$rintent to submit, and EPA's duty to review, the TMDL
under the statutd he submittal letter should contain such identifying information as the name and location of the
waterbody and the pollutant(s) of concern, which matches similar identifyingriafion in the TMDL document for
which a review is being requested.

Recommendation:
X1 Approve [] Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : The public notice dfaCottonwood Creek fecal coliform TMDL was submitted to EPA for review
via an email from Mike EIll, NDDoH on August 11, 2010. The email included the draft TMDL document and a
request to review and comment on the TMDL document.

COMMENTS: None.



1.2 1dentification of the Waterbody, Impairments, and Study Boundaries

The TMDL document should provide an unambiguous description of the waterbody to which the TMDL is
intended to apply and the impairments the TMDL is intended to address. The documentlsbalédidy
delineate the physical boundaries of the waterbody and the geographecabetie watershed area studied.
Any additional information needed to tie the TMDL document back to a current 303(d) listing should also be
included.

Minimum Submsgsion Requirements:

XI The TMDL document should clearly identify the pollutant and waterbody segment(s) for which the TMDL is being
established. If the TMDL document is submitted to fulfill a TMDL development requirement for a waterbibdy on
statedbs current EPA approved 303(d) Ilist, the TMDL doc:!
associated impairment(s) as they appear on the State's/Tribe's current EPA approved 303(d) list, including a full
waterbody description, esssment unit/waterbody 1D, and the priority ranking of the waterbody. This information is
necessary to ensure that the administrative record and the national TMDL tracking database properly link the TMDL
document to the 303(d) listed waterbody and impairigs).

XI One or more mapshould be included in the TMDL document showing the general location of the waterbody and, to the
maximum extent practical, any other features necessary and/or relevant to the understanding of the TMDL analysis,
including but not limited to: watershed boundaries, locations of major pollutant sources, major tributaries included in the
analysis, location of sampling points, location of discharge gauges, land use patterns, and the location of nearby
waterbodies usetb provide surrogate information or reference conditions. Cleac@amcise descriptions of all key
features and their relationship to the waterbody and water quality data should be provided for all key and/or relevant
features not represented on the map

X If information is available, the waterbody segment to which the TMDL applies should be identifiegfigremced using
the National Hydrography Dataset (NHOJ.the boundaries of the TMDL do not correspond to the Waterbody ID(s)
(WBID), Entity_ID information or reach code (RCH_Code) information should be provided. If NHD data is not
available for the waterbody, an alternative geographical referencing system that unambiguously identifies the physical
boundaries to which the TMDL appliesay be substituted.

Recommendation:
X1 Approve [] Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : The Cottonwood Creek watershed is a 160,009 acre watershed liocetddoure and Logan
Counties, in south eastern North Dakota. The listed segm@dttminwood Creek flows from its headwaters in
Logan County, downstream to Lake LaMoure (67.67 miles;19D60003003-S_00). It is part of the larger
James River basin the Upper James stiiasin (HUC 10160003). This segment is listed as impaired for fecal
coliform bacteria and is a high priority for TMDL development.

The designated uses for Cottonwood Creek are based on the Class lll stream classification in tlee dlizNtyat
standards (NDCC 335-02.1-09).

COMMENTS: None.



1.3Water Quality Standards

TMDL documents should provide a complete description of the water quality standards for the waterbodies
addressed, including a listing of the designated uses aindiaation of whether the uses are being met, not being
met, or not assessetf.a designated use was not assessed as part of the TMDL analysis (or not otherwise recently
assessed), the documents should provide a reason for the lack of assessmerfti¢engt,data was not available

at this time to assess whether or not this designated use was being met).

Water quality criteria (WQC) are established as a component of water quality standard at levels considered
necessary to protect the designated assgjned to that waterbody. WZQdentify quantifiable targets and/or

qualitative water quality goals which, if attained and maintained, are intended to ensure that the designated uses
for the waterbody are protected. TMDLSs result in maintaining andhiitgivater quality standards by

determining the appropriate maximum pollutant loading rate to meet water quality criteria, either directly, or
through a surrogate measurable target. The TMDL document should include a description of all applicable water
quality criteria for the impaired designated uses and address whether or not the criteria are being attained, not
attained, or not evaluated as part of the analysis. If the criteria were not evaluated as part of the analysis, a reason
should be cited ( e.gnsufficient data were available to determine if this water quality criterion is being attained).

Minimum Submission Requirements:

XI The TMDL must include a description of the applicable State/Tribal water quality standard, incleditesignated
use(s) of the waterbody, the applicable numeric or narrative water quality criterion, and-thegeediation policy. (40
C.F.R. 8130.7(c)(2)).

XI The purpose of a TMDL analysis is to determine the assimilative capacitywatagbody that corresponds to the
existing water quality standards for that waterbody, and to allocate that assimilative capacity between the significant
sources.Thereforeall TMDL documents must be written to meet the existing water quality stanfdartiat waterbody
(CWA 8303(d)(1)(C)).

Note: In some circumstances, the load reductions determined to be necessary by the TMDL analysis may prove to be
infeasible and may possibly indicate that the existing water quality standards and/or assessmeltiogitsanay be
erroneous. However, the TMDL must still be determined based on existing water quality standards. Adjustments to
water quality standards and/or assessment methodologies may be evaluated separately, from the TMDL.

X The TMDL document should describe the relationship between the pollutant of concern and the water quality standard
the pollutant load is intended to meet. This information is necessary for EPA to evaluate whether or not attainment of the
prescribed pollutant kxdings will result in attainment of the water quality standard in question.

Xl If a standard includes multiple criteria for the pollutant of concern, the document should demonstrate that the TMDL
value will result in attainment of all re&d criteria for the pollutant. For example, battute and chronic values (if
present in the WQS) should be addressed in the document, including consideration of magnitude, frequency and duration
requirements.

Recommendation:
XI Approve [] Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : The Cottonwood Creek segment addressed by this TMDL document is impaired based on fecal
coliform concentrations impacting the redieaal uses.Cottonwood Creek is a Class Il stream. The quality of

the waters in this class shall be suitable for agricultural and industrial uses. Streams in this class generally have
low average flows with prolonged periods of no flow. During periofdno flow, they are of limited value for

recreation and fish and aquatic biota. Also, the quality of these waters must be maintained to protect secondary
contact recreation uses (e.g., wading), fish and aquatic biota, and wildlife uses. Numeradaritecal

coliforms and E. coli in North Dakota, Class Il streams have been established and are presented in the excerpted
Table 5 shown below. Discussion of additional applicable water quality standards for Cottonwood Creek can be
found on pages i7 8 of the TMDL.



Table 5. North Dakota Fecal Coliform and E. coli Bacteria Standards for Class II1

Streams.
Water Quality Standard
Parameter Geometric Mean! Maximum?’
Fecal Coliform Bacteria 200 CFU/100 mL 400 CFU/100 mL
E. coli Bacteria 126 CFU/100 mL 409 CFU/100 mL

1 . - . . } .
Expressed as a geometric mean of representative samples collected during any consecutive 30-day period.

2. . . . C e
No more than 10 percent of samples collected during any consecutive 30-day period shall individually exceed the standard.

COMMENTS: None.

2. Water Quality Targets

TMDL analyses establish numeric targets that are used to determine whether water quality standards are being
achieved. Quantified water quality targets or endpoints should be provided toeealtiatisted pollutant/water
body combination addressed by the TMDL, and should represent achievement of applicable water quality
standards and support of associated beneficial uses. For pollutants with numeric water quality standards, the
numeric criteia are generally used as the water quality target. For pollutants with narrative standards, the
narrative standard should be translated into a measurable value. At a minimum, one target is required for each
pollutant/water body combination. It is geriraesirable, however, to include several targets that represent
achievement of the standard and support of beneficial uses (e.g., for a sediment impairment issue it may be
appropriate to include a variety of targets representing water column sedinteassSi8S, embeddeness, stream
morphology, ugslope conditions and a measure of biota).

Minimum Submission Requirements:

XI The TMDL should identify a numeric water quality targef(s)each waterbody pollutant combination. The TMDL
targetis a quantitative value used to measure whether or not the applicable water quality standard is attained.

Generally, the pollutant of concern and the numeric water quality target are, respectively, the chemical causing the
impairment and the numeric teria for that chemical (e.g., chromium) contained in the water quality standard.
Occasionally, the pollutant of concern is different from the parameter that is the subject of the numeric water quality
target (e.g., when the pollutant of concern is phasps and the numeric water quality target is expressed as a

numerical dissolved oxygen criterion). In such cases, the TMDL should explain the linkage between the pollutant(s) of
concern, and express the quantitative relationship between the TMDL tadypbHntant of concern. In all cases,

TMDL targets must represent the attainment of current water quality standards.

[0 When a numeric TMDL target is established to ensure the attainment of a narrative water quality criterion, the numer
target, the methodology used to determine the numeric target, and the link between the pollutant of concern and the
narrative water quality criterion should all be described in the TMDL document. Any additional information supporting
the numeric targednd linkage should also be included in the document.

Recommendation:
XI Approve [] Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : The water quality target for thiEMDL is based on the numeric water quality standards for fecal
coliform bacteria based on the recreational beneficial use for Cottonwood Creek. The target for Cottonwood
Creek is the fecal coliform standard expressed as tii@B@eometric mean of 200 OA.00 mL during the
recreation season from May 1 to September 30. While the standard is intended to be expressediag the 30
geometric mean, the target was used to compare to values from single grab samples. This ensures that the
reductions necessary achieve the target will be protective of both the acute (single sample value) and chronic
(geometric mean of 5 samples) standard.



North Dakota currently has both a fecal coliform bacteria standard and an E. coli bacteria standard. During the
next trienmal water quality standards review period, the Department will be eliminating the fecal coliform bacteria
standard and will only have the E. coli standard for bacteria. During this transition period to an E. coli only

bacteria standard, the fecal colifobacteria target for this TMDL and the resulting load allocation is believed to

be protective of the E. coli standard as well. The department will assess attainment of the E. coli standard through
additional monitori ng c alitystandatdeamd bengficial hse aiskeesment at e 6 s W
methodology.

COMMENTS: None.

3. Pollutant Source Analysis

A TMDL analysis is conducted when a pollutant load is known or suspected to be exceeding the loading capacity
of the waterbody. Logically then, /DL analysis should consider all sources of the pollutant of concern in

some manner. The detail provided in the source assessment step drives the rigor of the pollutant load allocation.
In other words, it is only possible to specifically allocate quiaiié loads or load reductions to each significant
source (or source category) when the relative load contribution from each source has been estimated. Therefore,
the pollutant load from each significant source (or source category) should be identfmadbatified to the

maximum practical extent. This may be accomplished usingséeific monitoring data, modeling, or

application of other assessment techniques. If insufficient time or resources are available to accomplish this step,
a phased/adaptvmanagement approach may be appropriate. The approach should be clearly defined in the
document.

Minimum Submission Requirements:

X The TMDL should include an identification of all potentially significant point and nonpoint sources péitbtant of
concern, including the geographical location of the source(s) and the quantity of the loading, e.g., Ibs/per day. This
information is necessary for EPA to evaluate the WLA, LA and MOS components of the TMDL.

X The level ofdetail provided in the source assessment should be commensurate with the nature of the watershed and the
nature of the pollutant being studied. Where it is possible to separate natural background from nonpoint sources, the
TMDL should include a descriptioof both the natural background loads and the nonpoint source loads.

X Natural background loads should not be assumed to be the difference between the sum of known and quantified
anthropogenic sources and the existmgituloads (e.gmeasured in stream) unless it can be demonstrated that all
significant anthropogenic sources of the pollutant of concern have been identified, characterized, and properly quantified.

XI The sampling data relied upon to discover, charaeteaad quantify the pollutant sources should be included in the
document (e.g. a data appendix) along with a description of how the data were analyzed to characterize and quantify the
pollutant sources. A discussion of the known deficiencies and/or g#pes dlata set and their potential implications
should also be included.

Recommendation:
[0 Approve [X Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : TheTMDL documen includes the cropland landuse breakdown for the watershed based on the 2007
National Agricultural Statistics Service data. Other landuses are not provided.

Within the Cottonwood Creek watershed there are no point sources permitted through the NuetHPDllktant
Discharge Elimination System (NDPDES) Program. There are 10 (seven medium and three large) permitted
Concentrated Animal Feeding Operations/Animal Feeding Operations (CAFOs/AFOSs) in the watershed. However,
they are zero discharge facilitiasd are not deemed a significant point source of fecal coliform bacteria loadings

to Cottonwood Creek.

The listed segment of Cottonwood Creek is experiencing fecal coliform bacteria pollution from non point sources
in the watershed. The data collectedimiythe Lake LaMoure water quality assessment (NDDoH, 2004) and



subsequent Cottonwood Creek watershed implementation project indicate that the primary nonpoint sources for
fecal coliform bacteria in the Cottonwood Creek watershed are as follows:

Runoff of manure from cropland and pastureland;

Runoff of manure from unpermitted animal feeding areas;

Direct deposit of manure into Cottonwood Creek by grazing livestock; and
Background levels associated with wildlife.

COMMENTS : The landuse information in Sem 1.3 includes a comparison of dominant crop types in 1997 and
2007. However, there is no information provided on the other landuses in the watershed. Typically, the most
recent NASS data is used to describe the current landuse for all categoreewatdtshed. The comparison

between 1997 and 2007 is interesting, but the most recent landuse is the most relevant. We recommend deleting
the comparison and including the full landuse breakdown for 2007.

Also, Section 4.0 mentions that municipalitieshe watershed utilize septic systems for domestic wastewater
treatment, but no mention is made of septic systems being a potential source of fecal contamination. We
recommend adding a paragraph on septic systems in the Significant Sources section.

4. TMDL Technical Analysis

TMDL determinations should be supported by a robust data set and an appropriate level of technical analysis
This applies taall of the components of a TMDL document. It is vitally important that the technical basié for
conclwsions be articulated in a manner that is easily understandable and readily apparent to the reader.

A TMDL analysis determines the maximum pollutant loading rate that may be allowed to a waterbody without
violating water quality standards. The TMDL ayrsa$ should demonstrate an understanding of the relationship
between the rate of pollutant loading into the waterbody and the resultant water quality impectiressor>
response relationship between the pollutant and impairment and between tieel $aigets, sources, TMDLS,

and load allocations needs to be clearly articulated and supported by an appropriate level of technical analysis.
Every effort should be made to be as detailed as possible, and to base all conclusions on the best available
scientific principles.

The pollutant loading allocation is at the heart of the TMDL analysis. TMDLs apportion responsibility for taking
actions by allocating the available assimilative capacity among the various point, nonpoint, and natural pollutant
sources. Allocations may be expressed in a variety of ways, such as by individual discharger, by tributary
watershed, by source or land use category, by land parcel, or other appropriate scale or division of responsibility.

The pollutant loading allocatiaiat will result in achievement of the water quality target is expressed in the form
of the standard TMDL equation:

TMDL =) LAs+» WLAs+MOS
Where:
TMDL = Total Pollutant Loading Capacity of the waterbody
LAs = Pollutant Load Allocations
WLAs = Pollutant Wasteload Allocations
MOS = The portion of the Load Capacity allocated to the Margin of safety.

Minimum Submission Requirements:



XI A TMDL must identify the loading capacity of a waterbody for the applicable pollutant, takingoinstderation
temporal variations in that capacity. EPA regulations define loading capacity as the greatest amount of a pollutant that a
water can receive without violating water quality standards (40 C.F.R. §130.2(f)).

X1 The total loadingapacity of the waterbody should be clearly demonstrated to equate back to the pollutant load
allocations through balanced TMDL equationln instances where numerous LA, WLA and seasonal TMDL capacities
make expression in the form of an equation custdi®e, a table may be substituted as long as it is clear that the total
TMDL capacity equates to the sum of the allocations.

XI The TMDL document sbuld describe the methodology and technical analysis used to establish and quantify the cause
andeffect relationship between the numeric target and the identified pollutant sdaneemy instances, this method
will be a water quality model.

X Itis necessary for EPA staff to be aware of any assumptions used in the techiysis &amanderstand and evaluate the
methodology used to derive the TMDL value and associated loading allocations. Therefore, theld@mient should
contain a description of any important assumptiams{ding the basis for those assumptions) madeueldping the
TMDL, including but not limited to:

(1) the spatial extent of the watershed in which the impaired waterbody is located and the spatial extent of the
TMDL technical analysis;

(2) the distribution of land use in the watershed (e.g., urban, foresfgduylture);

(3) a presentation of relevant information affecting the characterization of the pollutant of concern and its allocation
to sources such as popul ation characteristics, wildl:

(4) present and future growth trés, if taken into consideration in determining the TMDL and preparing the TMDL
document (e.g., the TMDL could include the design capacity of an existing or planned wastewater treatment
facility);

(5) an explanation and analytical basis for expressing the TBdugh surrogate measures, if applicable.
Surrogate measures are parameters such as percent fines and turbidity for sediment impairments; chlorophyll
and phosphorus loadings for excess algae; length of riparian buffer; or number of acres of besheminage
practices.

XI The TMDL document should contain documentation supporting the TMDL analysis, including an inventory of the data
set used, a description of the methodology used to analyze the data, a discussion of strengths and Wwetiaesses
analytical process, and the results from any water quality modelingThiednformation is necessary for EPA to review
the loading capacity determination, and the associated load, wasteload, and margin of safety allocations.

MK TMDLs must take critical conditions (e.g., steam fl ow,
account as part of the analysis of loading capacity (40 C.F.R. §130.7(d)Mp).s should define applicable critical
conditions and descrthe approach used to determine both point and nonpoint source loadings under such critical
conditions. In particular, the document should discuss the approach used to compute and allocate nonpoint source
loadings, e.g., meteorological conditions and lasd distribution.

[0 Where both nonpoint sources and NPDES permitted point sources are included in the TMDL loading allocation, and
attainment of the TMDL target depends on reductions in the nonpoint source loads, the TMDL documerctudest in
demonstration that nonpoint source loading reductions needed to implement the load allocations are actually practicable
[40 CFR 130.2(i) and 122.44(d)].

Recommendation:
XI Approve [] Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : The technical analysis should describe the cause and effect relationship between the identified
pollutant sources, the numeric targets, and achievement of water quality standstidsldllso include a

description of the analytical processes used, results from water quality modeling, assumptions and other pertinent
information. The technical analysis for the Cottonwood Creek watershed TMDL describes how the fecal coliform
loads wee derived in order to meet the applicable water quality standards for the 303(d) impaired stream
segments.

The TMDL loads and loading capacities were derived using the load duration curve (LDC) approach. To better
correlate the relationship between gadlutant of concern and the hydrology of the Section 303(d) listed
waterbody, a LDC was developed for monitoring site 380276. The LDC was derived using the 200 CFU/100 mL
TMDL target (i.e., state water quality standard), the daily flow record, and sieevelol fecal coliform data

collected from the site (see Figure 6 of the TMDL document) from-1996 and 1992009.



Mean daily flows for the period December 31, 1994 through December 31, 2009 used in the development of the
flow duration curves and loadidhtion curves for site 380276 (above Lake LaMoure), were developed from stage
and flow measurements taken by the LaMoure County Soil Conservation District. The load duration curve plots
the allowable fecal coliform load (using the 200 CFU/100 mL stahdardss the four flow regimes. Single grab
sample fecal coliform concentrations were converted to loads by multiplying by flow and a conversion factor to
produce CFU/day values. Each value was plotted individually on the load duration curve. Vhhgesliale

the curve indicate exceedance of the TMDL at that flow value while values falling below the curve indicate
attainment of the TMDL at that flow.

To estimate the required percent reductions in loading needed to achieve the TMDL, a lineaondgressi
through the fecal coliform load data above the TMDL curve in each flow regime was plotted. The required percent
reductions needed under the three four regimes were determined using the linear regression line.

The LDC represents flowariable TMDLtargets across the flow regimes shown in the TMDL document. For the
Cottonwood Creek segment covered by the TMDL document, the LDC is a dynamic expression of the allowable
load for any given daily flow. Loading capacities were derived from this appfoatite entire listed segment at
each flow regime. Table 8 shows the loading capacity load (i.e., TMDL load) for the listed segment of the
Cottonwood Creek.

COMMENTS: None.

4.1 Data Set Description

TMDL documents should include a thorough descriptiod summary of all available water quality data that are
relevant tahewater qualityassessment and TMDL analysis. An inventory of the data used for the TMDL

analysis should be provided to document, for the record, the data used in decision maikiadsoTirovides the

reader with the opportunity to independently review the daktee TMDL analysis should make use of all readily
available data for the waterbody under analysis unless the TMDL writer determines that the data are not relevant
or appropiate. For relevant data that were known but rejected, an explanation of why the data were not utilized
should be provided (e.g., samples exceeded holding times, data collected prior to a specific date were not
considered timely, etcé).

Minimum Submissin Requirements:

X TMDL documents should includethorough description and summary of all available water qualitytdataare relevant
to the water quality assessment and TMDL analysis such that the water quality impairments ardetieadyand
linked to the impaired beneficial uses and appropriate water quality criteria.

XI The TMDL document submitteshould be accompanied by the data set utilized during the TMDL analipisssible,
it is preferred that the datatsbe provided in an electronic format and referenced in the document. If electronic
submission of the data is not possible, the data set may be included as an appendix to the document.

Recommendation:
X1 Approve [] Patial Approval [J Disapprove[] Insufficient Information

SUMMARY : The Cottonwood Creek TMDL data description and summary are included in the Available Data
section, in tables throughout the document and in the datanabdfgpendix A. Recent water quality monitoring

was conducted over the period from 1999 and included 197 fecal coliform samples at station 380276. The

data set also includes approximately 15 years of flow record collected by the LaMoure CountynSaiv&tmn

District at same station as the water quality data. The flow data, along with the TMDL target, was used to develop
the fecal coliform load duration curve for Cottonwood Creek.

COMMENTS: None.






